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Thesis Abstract
 
The start of the 21st century witnessed the rejuvenation of structured financial products that date 
back to the early 1970s. Since 2000, the derivatives market has experienced significant growth as 
interest in structured financial products has increased substantially. Despite this strong growth, 
both in Australia and globally, recent evidence shows a lack of interest from investment managers 
in utilising derivatives. To this effect, the Australian Stock Exchange has undertaken a number of 
initiatives to raise the awareness of opportunities for investors in the options market. This thesis 
aims to contribute to the literature on structured financial products and assist investors in 
examining opportunities in the Australian options market.  
 
This thesis investigates a number of structured financial products in particular: the buy–
write strategy and extreme portfolio trading strategies. It first examines the performance of the 
buy–write option strategy on the Australian Stock Exchange and analyses whether such an 
investment opportunity violates the efficient market hypothesis on the basis of its risk and returns. 
The study investigates the relation between buy–write portfolios returns and past trading volume 
and other fundamental financial factors, including dividend yield, firm size, book-to-market ratio, 
earnings per share, price earnings ratio, and value stocks within these portfolios. It also tests the 
profitability of the buy–write strategy during bull and bear markets. 
 
The thesis next examines extreme portfolio trading strategies. It investigates the 
profitability of equity, call, and put option-based extreme portfolio trading strategies on the 
Australian Stock Exchange and analyses whether they generate consistent abnormal returns. It 
also analyses the relation between equity- and option-based extreme portfolio returns and different 
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financial fundamentals, as well as the performance of extreme portfolio trading strategies during 
different market conditions. 
 
As far as the buy–write strategy is concerned, the results of this study are consistent with 
the literature. This thesis determines that the buy–write strategy offers superior risk-adjusted 
returns for low levels of out-of-the-moneyness; however, it notes contrary evidence for deeper out-
of-the-money portfolios. In line with other Australian buy–write strategy studies, this study also 
finds an Australian preference for options with a maturity of around three months. It shows that 
quarterly rebalancing periods offer better returns for the buy–write strategy. This study’s empirical 
results on extreme portfolio trading strategies are consistent with the literature, demonstrating that 
applying options in extreme portfolio strategies is profitable in Australia and that options can be 
used to enhance equity contrarian strategy profits. 
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Chapter 1: Introduction 
 
1.1.  Background 
 
 
The start of the 21st century marked the resurgence of the structured product era in investment 
markets. Modern finance has made significant strides since the introduction of Markowitz’s (1952) 
portfolio theory. The 1950s witnessed the transformation of the idea that financial investments are 
only about maximising return to one where it is essential to incorporate risk as well. This return–
risk paradigm soon dominated the financial markets, to be reinforced by Sharpe’s (1964) 
introduction of the capital asset pricing model. The return–risk theory gained further momentum 
with the introduction of Fama’s (1970) efficient market hypothesis (EMH), which just preceded the 
standardisation of option contracts on the Chicago Board of Exchange (CBOE) in 1973. This 
standardisation created a platform for the marked rise to prominence of option pricing theories 
such as the Black–Scholes (1973) option pricing model and the binomial option pricing model of 
Cox, Ross, and Rubinstein (1979). The dominance of the return–risk paradigm and the rising 
prominence of exchange-traded options created an environment for the development of innovative 
investment strategies and structured of financial products. 
 
 Following a number of financial market upheavals in the mid-1990s, most notably the 
collapse of Barings Bank and the Asian financial crisis, the prominence of structured products 
declined. Their resurgence at the start of the 21st century was marked by the introduction of the 
CBOE Standard & Poor’s (S&P) 500 BuyWrite Index (BXM), based on a study by Whaley (2002), 
followed by the release of the CBOE S&P 500 PutWrite Index and the rejuvenated CBOE Volatility 
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Index (VIX). As part of this renewed interest, this thesis explores a series of structured products in 
the Australian market and investigates their attributes and performance. 
 
1.2. Option Trading Strategies 
 
 
 
The structured financial products universe continues to grow offering investors ever growing 
investment options. As a result of a study in 2005 by the Australian Stock Exchange (ASX), this 
thesis takes a particular interest in structured financial products that utilise exchange traded equity 
options to enhance equity strategy returns. The ASX (2005) report observes  that there is a lack of 
interest by fund managers in Australia to invest using options in their portfolios. The report’s 
findings highlight that there is a growing need for further research into opportunities that may exist 
in the options market that fund managers can utilise in their investment mandates. And given the 
report’s findings, this thesis will initially investigate the Buy-Write Strategy (BWS), which is an 
option based structured financial product that has received significant interest in recent times.  
 
Following the introduction of BXM Index in 2001 and the Whaley (2002) study, research 
interest in BWS has risen significantly around the world particularly in the US.  A BWS is a 
variation of a covered call strategy where an investor buys physical stock and simultaneously 
writes an out-of-the-money call option contract against that same physical asset (Board, Sutcliffe, 
and Patrinos, 2000; Isakov and Morard, 2001). An important paper in the BWS literature is the 
Whaley (2002) study which was published soon after the introduction of the BXM index.  The study 
replicates a similar BWS applied in the BXM index, thereby creating a simulated historical 
performance of the index for investors. Whaley (2002) observes that the BWS provides investors 
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with a similar return to the S&P 500 Index at a relatively lower volatility, resulting in the violation of 
the efficient market hypothesis (EMH). The study’s findings continue to be supported by the bulk of 
the existing BWS literature. 
 
Most of the BWS literature is based on the US market, with growing evidence coming out in 
Australia. The introduction of the S&P/ASX Buy-Write Index (XBW) in 2004 was accompanied by 
the Jarnecic (2004) study and marked a turning point in the BWS literature in Australia. Since 2004 
a number of BWS in Australia have been undertaken which include but not limited to El-Hassan, 
Hall and Kobarg (2004), Frino and Wearin (2004), Hallahan, Heaney, Naughton, and Ramiah 
(2007) and O’Connell and O’Grady (2007). In line with evidence from the US and the rest of the 
world, Jarnecic (2004) finds that the BWS provides investors with a higher return for a lower 
volatility than a buy and hold strategy. Given the growing evidence of BWS dominance over a buy 
and hold strategy within Australia, this thesis will aim to contribute to the existing BWS literature by 
empirically examining the performance of BWS using individual stocks in the Australian Market. 
 
Furthermore as a consequence of the ASX (2005) report, the drive to promote options to 
investment managers began with the ASX taking a lead role. Efforts to promote options have not 
only been restricted to discussions and research on the BWS but also include exploring new and 
alternative option trading strategies. It is this exploration of new and alternative option trading 
strategies that this thesis will seek to provide a unique contribution.  A number of alternative option 
trading strategies currently exist within the options market, for example covered call strategies, 
put-write strategies and option based extreme portfolio trading strategies. At present the current 
prevailing literature on option based extreme portfolio trading strategies is still limited. With the 
current knowledge on the profitability of option based extreme portfolio strategies still limited, this 
 6
 
 
thesis will take this opportunity to explore its profitability. 
 
Extreme portfolio trading strategies have been extensively researched in the equity markets 
globally. An extreme portfolio trading strategy can be defined as one where investors invest in 
extremely high-performing and/or extremely low-performing stocks, mainly referred to as 
contrarian and momentum trading strategies. Empirical evidence by De Bondt and Thaler (1985), 
Jegadeesh and Titman (1993), Ball, Kothari, and Shanken (1995), Brouwer, Van Der Put, and 
Veld (1997), Rouwenhorst (1998, 1999), Schiereck, De Bondt, and Weber (1999), Chan, Hameed, 
and Tong (2000) and many others demonstrate that strategies such as  contrarian and momentum 
trading strategies can generate abnormal returns for investors. An important study in the extreme 
portfolio literature is the De Bondt and Thaler (1985) study which observes that investors overreact 
to unexpected events allowing investors to benefit from contrarian trading strategies. Similar 
observations were noted by Brouwer, Van Der Put, and Veld (1997) who investigated the 
performance of contrarian trading strategies in Europe. Momentum profits have also been 
observed in the financial markets, with Rouwenhorst (1998) and Chan, Hameed, and Tong (2000) 
finding return continuation in both short and medium term. With the vast amount of extreme 
portfolio trading strategies body of knowledge overwhelming finding the presence of momentum 
and contrarian profits in the equity markets around the world, the literature is now exploring 
explanations of extreme profits and the applicability of such strategies in other alternative 
investments1. It is this new area of extreme options portfolio trading strategies that this thesis will 
explore. 
 
                                                 
1
 See White and Okunev (2001), Amin, Coval and Seyhun (2004), Corredor, Muga, and Santamaria (2006) Miffre and 
Rallis (2007) and Naughton, Sy and Ramiah (2009) 
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1.3. Research Purpose and Motivation  
 
Even though Australian derivative trading activities have increased significantly since 2000, the 
Australian Stock Exchange believes that derivatives are underutilised by investment managers, a 
sentiment shared by Fong, Gallagher, and Ng (2005). This is predominantly because Australian 
options traders experienced heavy losses during the Asian financial crisis and are thus averse to 
naked option positions. A classic example of failure in the derivatives market is the collapse of 
Barings Bank in the early 1990s, which led to a global decline in derivatives trading. Since then, 
the derivatives market has been promoted through the removal of market restrictions, 
deregulations, and the introduction of stimulus measures, such as low interest rates, and attractive 
new products. This thesis is part of a campaign to increase participation in the options market 
through extensive research. 
 
A report2 commissioned by the Australian Securities Exchange (ASX) highlights a number 
of reasons for the lack of interest in the options market, one of which is a lack of understanding of 
derivative products. In a bid to provide investors with more information on derivatives, the ASX 
encouragingly financed various research activities in the options market in the past few years. 
Through its research, the ASX came to understand that Australian investors are averse to naked 
positions, and therefore it promoted a covered call strategy by creating the S&P/ASX Buy-Write 
Index (XBW) in 2004. Additional research studies financed by the ASX accompanied the launch of 
this product, all of which advocate its success. Following the successful launch of the XBW index, 
the ASX promoted Buy-Write Strategies (BWS) on individual stocks, but its website does not show 
any research published on the performance of this later product. This thesis is thus partly aimed at 
empirically examining the performance of BWS using individual stocks. 
                                                 
2
 See ASX (2005). 
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In light of increasing investor awareness, this thesis explains the performance of traded 
structured products on the ASX, as well as back tests new products not currently traded on the 
exchange. In particular, this thesis focuses on two structured products: buy–write trading 
strategies and extreme option trading strategies. This study initially investigates buy–write trading 
strategies, given the significant attention they have received since the introduction of the BXM and 
XBW. Whaley (2002) shows that this structured product generates higher returns and lower risk, 
thus challenging the well-established doctrine of Markowitz’s portfolio theory. Much of the buy–
write literature has been focussed on index-based BWS, with limited focus on stock-based BWS. 
This thesis analyses stock-based BWS by undertaking moneyness and rebalancing sensitivity 
analysis. First, the study examines whether the BWS for individual stocks in Australia violates 
Markowitz’s portfolio theory. Second, it explores whether this strategy’s performance can be 
improved using fundamental analysis. Third, it checks whether BWS portfolios ranked on trading 
volume, dividend yield, firm size, book-to-market ratio, earnings per share (EPS), price–earnings 
(PE) ratio, and value stocks offer higher returns. Fourthly, it tests if performance changes with 
different market conditions. 
 
The innovative aspect of this thesis is its exploration of whether extreme portfolio strategies 
such as momentum and contrarian strategies can be applied to the Australian options market. 
Contrarian and momentum trading strategies have been extensively researched in equity3 markets 
and are now expanding to derivative4 markets, with some level of focus on futures contracts. An 
                                                 
3
 See Ball, Kothari, and Shanken (1995), Brouwer, Van Der Put, and Veld (1997), Bacmann and Dubois 
(1998), Fung, Leung, and Patterson (1999), Mun, Vasconcellos, and Kish (1999), Hameed and Ting (2000), 
Kang, Liu, and Ni (2002), Iihara, Kato, and Tokunaga (2004), Otchere and Chan (2003), Assoe and Sy 
(2003), Cheng, Naughton, Rouwenhorst (1998, 1999), De Bondt, and Weber (1999), Lee and Swaminathan 
(2000), Novak and Hamberg (2005), Antoniou, Galariotis, and Spyrou (2005), Diether, Lee, and Werner 
(2006) and many others. 
4
 See White and Okunev (2001), Amin, Coval, and Seyhun (2003), Rey and Schmid (2007), Corredor, Muga, 
and Santamaria (2006), Miffre and Rallis (2007), and Naughton, Sy, and Ramiah (2009). 
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incentive to investigate this form of structured product is the uncertainty surrounding the impact of 
short-selling restrictions on a general equity-based contrarian and momentum trading strategy. By 
replacing equities with call and put options, an investor using contrarian and momentum strategies 
can bypass short-selling restrictions and gain their desired equity market exposure using options. 
This intensive analysis includes a number of sensitivity analyses in terms of levels of moneyness 
and interval estimates. The extreme equity portfolio literature shows that returns can be enhanced 
by fundamental analysis, and to this end this thesis scrutinises the different market fundamentals, 
as well as market conditions. 
 
In summary the purpose of this thesis will be to empirically assess the ability to enhance equity 
portfolio performance using equity options within the Australian context. In the process of 
identifying profitable option strategies, a series of tests will conducted on option moneyness, 
options maturity, stock returns, market fundamentals, and macroeconomic conditions. The thesis 
will attempt to address the following questions: 
 
1. Does the BWS produce superior risk-adjusted returns? 
2. Do extreme portfolio trading strategies work in the Australian options market? 
3. Can options be combined with equity to generate positive alpha? 
4. How can the characteristics of options be used to provide superior returns? 
5.  Does the rebalancing period matter in the options market? 
6.  Can equity strategies be extended to the options market? 
 
After empirically analysing the BWS and option based extreme portfolio strategies, the results 
show that it is possible to combine the equity and options market to generate a superior structured 
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product. The thesis finds that a BWS with yearly rebalancing and 0–5% out-of-the-money options 
provides the best return–risk profile for investors, in comparison to a shorter rebalancing BWS and 
deep out-of-the-money options. From the findings it is clear that BWS does not always violate the 
EMH. This implies that investors must be cautious when applying such a strategy, especially in the 
Australian market. The thesis also finds that BWS investors can add value to their BWS by using 
certain financial variables in selecting stocks to apply in their BWS. I find that by exploring new 
alternative option trading strategies, investors can further enhance their investment returns and in 
particular with option based extreme portfolio trading strategies. The empirical results show that by 
applying extreme portfolio trading strategies in the options market investors can improve their 
extreme portfolio profits. With the results showing that contrarian trading strategies work better in 
the options market than equity markets in the short term. However whilst the empirical analysis 
finds significant positive results in the two options trading strategies, investors must be aware of 
the different characteristics and sensitivity of options which can lead to significantly different 
outcomes. 
 
1.4. Thesis Scope and Structure  
 
The remainder of this thesis is structured as follows. Chapter 2 reviews the applicable literature, 
which consists of studies on two structured products, namely, buy–write and extreme portfolio 
strategies (i.e., momentum and contrarian strategies). The literature on how issues such as 
moneyness levels, portfolio rebalancing, market fundamentals, and market conditions affect these 
structured products is also reviewed. The first major section of Chapter 2 presents the current 
consensus of buy–write trading strategies in terms of violating the EMH. Then it examines how this 
strategy’s performance can be enhanced by varying the level of out-of-the-moneyness of call 
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options, forming BWS portfolios on different market fundamentals, and changing interval 
estimates, as well as the performance of the BWS during bull and bear markets. The next major 
section of Chapter 2 reviews the literature on extreme portfolios strategies, particularly momentum 
and contrarian strategies. Since little research has been done on extreme options portfolios, this 
section draws from the conclusions of studies on equity markets. It examines the research carried 
out in other derivative markets (such as the futures market) to then discuss the limited research on 
extreme portfolio trading strategies in the options market. Just as for the BWS, this section reviews 
the literature on profitability and other factors affecting extreme portfolio trading strategies. This 
chapter also clearly identifies the research gaps in the field. 
 
Chapter 3 examines the performance of the buy–write option strategy on the ASX and 
analyses whether such an investment opportunity violates the EMH on the basis of its risk and 
return. Adopting Whaley’s (2002) approach to form buy–write portfolios, this chapter investigates 
the relation between buy–write portfolio returns and past trading volume and other fundamental 
financial factors, including dividend yield, firm size, book-to-market ratio, EPS, PE ratio, and value 
stocks. Next, the profitability of the BWS during bull and bear markets is tested. The empirical 
results demonstrate that buy–write portfolios outperform basic equity portfolios under certain 
conditions in the Australian market. Contrary to the bulk of the literature, this study finds that the 
BWS does not necessarily violate the EMH, and only does so under certain conditions. 
 
Chapter 4 empirically tests the profitability of extreme equity and option portfolios on the 
Australian market. Initially it explores the performance of extreme portfolios when different 
combinations of equity, call, and put options are applied. This is followed by an analysis of the 
impact of different market fundamentals on extreme portfolios, in particularly their performance 
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impact. The empirical results show that using options enhances the performance of extreme 
portfolio trading strategies as call and put option contrarian portfolios outperform equity and 
restricted equity contrarian portfolios in the Australian market. In line with the literature, this study 
finds that both equity- and option-based contrarian trading strategies are not significantly affected 
by market conditions. 
 
Chapter 5 concludes the thesis by summarising the major findings of the empirical 
analysis. It emphasises the study’s major findings and their implications to the existing literature 
and suggests possible opportunities for future research. 
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Chapter 2: Literature Review 
 
2.1.  Introduction 
 
The emergence of structured financial products is a natural consequence of the evolution of 
investment strategies. Modern finance emerged in the 1950s, beginning with Markowitz’s (1952) 
portfolio theory. The idea that financial investments are not simply about maximising return but 
must essentially incorporate risk then became the dominant paradigm. The risk–return paradigm 
was then reinforced by the capital asset pricing model (Sharpe, 1964; Lintner, 1965) and gathered 
considerable momentum with Fama’s (1970) introduction of the efficient market hypothesis (EMH). 
In the 1970s, the introduction of exchange-traded options and option pricing models such as the 
Black–Scholes (1973) model created a new framework. The financial community now had in place 
a framework for the development of innovative investment strategies and the structuring of 
financial products. The financial markets experienced strong growth in new investment strategies 
and structured products in the 1980s, before the headwinds of the 1990s took hold following a 
series of financial market upheavals. The development and popularity of structured products made 
a significant rebound, however, in the start of the 21st century, leading to the introduction of 
benchmark structured product indices. Structured financial products continue to be a major 
financial enigma. This thesis intends to contribute to the structured product debate. 
 
While basic stocks and derivatives were initially sufficient to meet investors’ expectations, 
changes in society created the desire for more dynamic investment products, now referred to as 
structured products. In simple terms, structured products can be viewed as a combination of 
different financial products to create a new product that will meet the needs of investors. Lack of 
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understanding of such a complex novelty can result in financial disasters. For instance, 
collateralised debt obligations (CDOs) and credit default swaps (CDS) played a significant role in 
the recent global financial crisis. Another example of a structured product is the buy–write strategy 
(BWS), which is a variation of the covered call strategy with the specific restriction that the written 
call option be an out-of-the-money option. The Chicago Board of Exchange (CBOE) launched the 
CBOE Standard & Poor’s (S&P) 500 BuyWrite Index (BXM) in 2002. Whaley (2002) demonstrated 
the success of this new product, which then opened the door for other similar products. Since 
then, numerous structured products on market indices have been introduced in different parts of 
the world. For example, the CBOE S&P 500 Put–Write Index was launched in 2004, as was the 
S&P/ASX Buy-Write Index (XBW). This thesis contributes to the BWS literature by exploring the 
profitability of the BWS on individual stocks. 
 
Emerging evidence from Australia (ASX, 2005) and Fong, Gallagher, and Ng, 2005), 
shows that participation in the Australian options market is limited. Option trading activity growth 
was stymied following the losses suffered by option traders during the upheavals of the 1990s, 
such as the Asian financial crisis and the collapse of Barings Bank. To counter the subsequent 
lack of interest in derivatives, the ASX started promoting them to investors with a number of 
different methods. One of the key promotion efforts involves providing information regarding the 
benefits and characteristics of derivative trading investment strategies, particularly buy–write 
trading strategies (ASX, 2004). Such efforts were endorsed and encouraged by superfunds and 
asset consultants surveyed by the ASX (2005). This thesis initially investigates the profitability of 
the BWS on individual stocks and extends the analysis to other potential derivative investment 
strategies, including alternative option trading strategies not currently traded on the ASX. 
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The rest of this chapter reviews the BWS literature and alternative option trading strategies. 
 
2.2.  Buy-Write Strategy 
 
A BWS is a variation of a covered call where an investor buys physical stock and simultaneously 
writes an out-of-the-money call option contract against that same physical asset (Board, Sutcliffe, 
and Patrinos, 2000; Isakov and Morard, 2001). The benefits of the buy–write product are similar to 
those of physical stocks, in that investors earn capital gains and dividends. The theoretical value 
added of the BWS over the physical stock originates from the introduction of a call option and the 
actual option premium earned. The existence of the call option acts as portfolio insurance and 
hence reduces this structured product’s volatility, while the option premium acts as another source 
of income that reduces the initial investment cost. Given these two attractive components, the 
majority of the BWS literature challenges the EMH of Fama (1970) and shows that it is possible to 
earn higher returns while simultaneously reducing risk. For instance, Hill and Gregory (2003), 
Whaley (2002), Feldman and Roy (2005), Hill, Balasubramanian, Gregory, and Tierens (2006), 
Kapadia and Szado (2007) demonstrate the success of the BWS in the USA, and similar findings 
are observed in Switzerland5, Australia6 and Hong Kong7. Board, Sutcliffe, and Patrinos (2000) 
and Lhabitant (2000), on the other hand, argue otherwise, with Lhabitant concluding that further 
investigation is necessary. Hence the primary objective of this study is to test whether the BWS 
violates the EMH, that is, whether this strategy offers higher returns and, concurrently, lower risk. 
 
 
 
                                                 
5
 See Isakov and Morard (2001) and Groothaert and Thomas (2003). 
6
 See El-Hassan, Hall, and Kobarg (2004), Jarnecic (2004), Frino and Wearin (2005), Hallahan, Heaney, 
Naughton, and Ramiah (2007), and O’Connell and O’Grady (2007). Note that Hallahan, Heaney, Naughton, 
and Ramiah (2007) is an unpublished report from the Australian Stock Exchange. 
7
 See Che and Fung (2011) 
 16
 
 
2.2.1. Key Empirical BWS Studies 
 
The following papers Whaley (2002), Jarnecic (2004), Hill, Balasubramanian, Gregory and Tierens 
(2006) and Lhabitant (2000) are the key papers in the BWS literature. These BWS studies mark 
the key discussion points in the BWS literature. 
 
US and Global Evidence of BWS Dominance 
Following the introduction of BXM Index in 2001 and the Whaley (2002) study, research interest in 
Buy-Write Strategies has risen significantly around the world with a particular focus on the US.  
Whaley (2002) study has been an important paper in the BWS literature, following its publication 
after the introduction of BXM index.  The study replicates a similar BWS strategy applied in the 
BXM index, and simulates a historical performance of the index. The BWS applied by Whaley 
(2002) and in the BXM index involves writing just out-of-the-money call options with a monthly 
maturity on the S&P 500 Index each month and taking a long position on the S&P 500 portfolio in 
the US market. Using this method, Whaley (2002) observes that the BWS provides investors with 
a similar return to the S&P 500 Index at a relatively lower volatility. Their results show a BWS 
portfolio earning an annual return of up to 13.6% with a volatility of 2.7% whilst the S&P 500 
portfolio achieves a return of 14.1% and a volatility of 4.1%. This violates the efficient market 
hypothesis. Furthermore in a bid to better understand the dominance of the BWS over the S&P 
500 portfolio, Whaley (2002) utilises a number of risk-adjusted measures applying both standard 
deviation and semi-standard deviation. The risk-adjusted performance measures demonstrate that 
the BWS outperforms the S&P 500 portfolio risk-adjusted basis. Whaley (2002) also notes that 
BWS has a negatively skewed monthly return distribution, to which the paper argues is 
insignificant. The dominance of the BWS over the S&P index discussed by Whaley (2002) has 
 17
 
 
been further supported by more recent studies such as, Jarnecic (2004), Hill, Balasubramanian, 
Gregory and Tierens (2006) and many more. 
 
The violation of market efficiency has now been documented around the world with 
growing evidence from Europe8 and Asia9. In Australia a milestone was reached in the Australian 
BWS arena in 2004 with the introduction of the XBW and followed by Jarnecic (2004) study. The 
Jarnecic (2004) study undertakes a historical performance analysis of the XBW from 1987 to 2002. 
Although both Whaley (2002) and Jarnecic (2004) utilise just out-of-the money call options in their 
BWS analysis, Jarnecic (2004) applies a quarterly rebalancing BWS in contrast to Whaley (2002) 
who applies a monthly BWS. However despite the difference in the BWS rebalancing periods, 
Jarnecic (2004) finds similar outcome to Whaley (2002). Jarnecic (2004) observes that the BWS 
dominates the market index offering investors a higher return and lower volatility than the index. 
Other BWS studies in Australia followed and this include but not limited to El-Hassan, Hall and 
Kobarg (2004) and O’Connell and O’Grady (2007) which support Jarnecic (2004) evidence. 
 
BWS Sensitivities 
Whilst the Whaley (2002) and Jarnecic (2004) papers focus primarily on the performance of the 
BWS against market indices, Hill, Balasubramanian, Gregory and Tierens (2006) sought to further 
investigate the drivers of BWS.  The authors study the BWS in the US market from 1990 to 2005. 
The study analyses the performance of BWS under various moneyness levels, different 
rebalancing periods and the performance of the BWS under different market conditions whilst 
dissecting the underlying contributors to the strategy returns. The authors highlight that the call 
option premium received act as an incentive to apply BWS along with the volatility premium. In line 
with Whaley (2002) the authors find that the BWS generates a fairly higher return and lower 
                                                 
8
 See Isakov and Morard (2001) and Board, Sutcliffe and Patrinos 
9
 See El-Hassan, Hall and Kobarg (2004), Jarnecic (2004), O’Connell and O’Grady (2007) and Che and Fung (2011) 
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volatility than the S&P 500 Index. They also observe that the exercise cost had a significant 
negative impact on the BWS returns. Hence they suggest that by writing out-of-money call options 
investors can reduce the possibility of being exercised against thereby reducing the exercise cost. 
To which their results show 2% and 5% out-of-the-money BWS generating a higher return and 
lower volatility than the S&P 500 Index whilst having a higher return and marginally higher volatility 
than the BXM index.  
 
The authors further investigate the BWS using different rebalancing periods, and find that 
monthly rebalancing BWS outperforms quarterly rebalancing BWS. The authors attribute this to 
the time value decay and the increased opportunity of monthly rebalancing BWS to quickly reset in 
rising markets. The results also show that for longer rebalancing periods the BWS investors have 
to increase the level of out-of-moneyness to optimise the performance of the strategy. Whereby a 
monthly rebalancing BWS had an optimal performance between 2% and 5% out-of-the-
moneyness a quarterly rebalancing BWS was optimal at 7% out-of-the-moneyness. The authors 
partly attribute this to the exercise costs. It is this observation by, Hill, Balasubramanian, Gregory 
and Tierens (2006) that highlights the importance of execution in the performance of the BWS.  
 
Issues Relating to BWS Dominance 
Although there is growing evidence of option based investment strategies significantly out-
performing against market indices, Lhabitant (2000) questions the methods used to evaluate and 
determine this dominance. Lhabitant (2000) argues that the non-normality of return distribution of 
strategies or investment that use options makes a number of risk-adjusted performance measures 
such as Sharpe inappropriate to determine this performance dominance. The study discusses that 
the negative skewness of BWS is not accurately accounted for in standard mean variance 
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performance measures. The author argues that the standard mean variance measures do not 
consider the difference in preference for positive return volatility to negative return volatility by 
investors. Without considering this difference in preference the mean variance measures are more 
likely to incorrectly assign performance dominance to negatively skewed strategies which may 
have limited upside potential such as the BWS. 
   
2.2.2. The BWS and the EMH 
 
Return 
Theory holds that by writing a call option and receiving the option premium, the BWS is able to 
generate a higher return than a plain equity buy and hold strategy. The BWS receives its total 
return from the underlying security’s capital appreciation and dividend return, other market 
capitalisation, and the call option premium received. Whaley (2002) calculates the total return for a 
BWS by combining the change in value of the underlying security and the final option premium 
received divided by the cost of creating the portfolio, now the standard method used in the 
literature to estimate BWS returns. While the majority of the literature supports the return 
superiority of the BWS over a simple equity buy and hold strategy, others argue otherwise 
(Feldman and Roy, 2005; Kapadia and Szado, 2007; Whaley, 2002), and Kapadia and Szado 
(2007) demonstrate that a BWS earns a lower return than the underlying security. This thesis 
applies a similar method to Whaley’s (2002) to calculate BWS returns and compare them with 
those of the underlying stocks. 
 
Risk 
After determining the returns of a BWS, one needs to understand the variability of returns during 
the study period. Using the standard deviation, the literature demonstrates that BWS generate 
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substantially lower volatility than the underlying security. Whaley (2002) argues that the portfolio 
insurance characteristics of options result in a BWS achieving a lower volatility than a buy and 
hold strategy. The return distribution of portfolios that write options is therefore truncated at the 
right tail due to the options being exercised (Lhabitant, 2000). This truncation reduces the total 
variability of the strategy, thereby creating a negatively skewed distribution. However, Lhabitant 
(2000) notes that an investor’s preference for return variability varies across the return distribution, 
with an investor willing to pay more for upside variability (right side) and penalising for downside 
variability (left side). The standard deviation does not, however, consider investor variability 
preference but, rather, total return variability. Lhabitant (2000) and Whaley (2002) argue that, 
given the BWS is negatively skewed, the standard deviation is not an appropriate measure for 
comparing the BWS with strategies that have a normal distribution. Whaley (2002) proposes using 
instead a semi-standard deviation, which considers only the return distribution below the risk-free 
rate while regarding values greater than the risk-free rate to be equivalent to zero. Just as most 
buy–write studies consider both the ordinary standard deviation and semi-standard deviation 
measures when assessing the performance of the BWS, this thesis investigates return variability 
using both deviation measures as well. 
 
Risk-Adjusted Returns 
Given that in the literature the BWS simultaneously offers higher returns and lower volatility, it is 
often regarded as a violation of the EMH, since such portfolios are not meant to exist persistently 
(Fama, 1970). Evidence of such a violation is given by Whaley (2002) and Jarnecic (2004), among 
others. The literature uses numerous performance measures to determine the return and risk 
dominance of the BWS over buy and hold trading strategies, the most popular being mean–
variance performance measures such as those of Sharpe (1964), Jensen (1968), and to some 
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extent Modigliani and Modigliani (1997), as well as the Treynor ratio. Other robust performance 
measures used to control for non-normality are those of Sortino and Price (1994) and Leland 
(1999), this is due to the BWS having a negatively skewed return distribution. Given that investors 
prefer upside potential to downside risk, this volatility preference must arguably be considered in 
the risk-adjusted performance measures when ranking different strategies based on them. Whaley 
(2002) and Isakov and Morard (2001) highlight a number of ways to consider this volatility 
preference when making a performance comparison between replacing total volatility with the 
semi-standard deviation (Sortino ratio) and using risk-adjusted performance measures that 
incorporate skewness, as in Leland (1999). Most of the studies that use robust risk-adjusted 
measures confirm the superiority of the BWS. Eling and Schuhmacher (2007) support this finding 
by demonstrating that there is no significant change in portfolio ranking when basic and robust 
non-normality performance measures are used. This conclusion is not supported by Lhabitant 
(2000), however. To determine whether the BWS violates the EMH, this thesis uses both basic 
and robust risk-adjusted measures. 
 
2.2.3. The Optimal Level of Out-of-the-moneyness for the BWS 
 
The risk–return profile of the BWS is dependent on the capital appreciation of the underlying 
security and the call option premium. Theoretically, as the call option moves deeper out-of-the 
money, the call option premium is reduced, lowering its return contribution to the total return of the 
BWS. Hill and Gregory (2003) show that the profitability of the BWS varies with the call option’s 
level of out-of-the-moneyness, growing as call options within BWS portfolios move away from at-
the-moneyness. However, the authors also observe that as call options become deeper out-of-the-
money, the benefits of the BWS are reduced, since the structured product approximates the 
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returns and risks of physical stocks. Lhabitant (2000), Hill and Gregory (2003), Hill, 
Balasubramanian, Gregory and Tierens (2006), and Kapadia and Szado (2007) support the 
hypothesis that the level of out-of-the-moneyness affects BWS returns. However, there is no 
general consensus on the optimal level of out-of-the-moneyness, and somehow the literature 
implicitly ignores such a possibility. Most Australian studies (see, e.g., Jarnecic, 2004)10 do not 
explore the profitability of the BWS beyond the 5% level of out-of-the-moneyness. Given the 
importance of the level of out-of-the-moneyness on BWS performance, this thesis seeks to 
determine its optimal level.  
The success of this strategy is guaranteed if the option stays out-of-the-money at expiry. 
Another way of ensuring that the option is not exercised is to rebalance it on smaller intervals. 
 
2.2.4. Best Interval Estimates 
 
Theoretically, the shorter the rebalancing period, the more successful a BWS will be. The benefits 
of a BWS arise from regularly resetting the exercise price, which increases the likelihood of call 
options remaining out of money (Hill, Balasubramanian, Gregory, and Tierens, 2006). Another 
explanation for why shorter-interval BWS portfolios produce healthier returns than longer-interval 
ones lies in the following argument. Hill, Balasubramanian, Gregory, and Tierens (2006) and 
Figelman (2008) argue that the time value decay of an option is greater in the months closer to the 
expiry date. EnnisKnupp (2008) demonstrates that, as expiration approaches, the time value 
decay of options accelerates proportionally to the square root of the portion of the year remaining 
until maturity. Therefore, when BWS portfolios are rebalanced on a shorter interval, they are 
exposed to this larger time value decay, which become significant when compounded (Feldman 
and Roy, 2005). Empirical evidence supports the notion that the investment horizon affects BWS 
                                                 
10
 Except El-Hassan, Hall, and Kobarg (2004), who investigate a 5–15% out-of-moneyness BWS. 
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returns. Consistent with theory, the literature shows that monthly11 buy–write portfolios yield the 
highest return; however, there is no evidence of any published work in this area in the Australian 
context. The Australian options market is different from the American one in that ASX traders 
prefer quarterly options (Chan and Pinder, 2000; Fong, Gallagher, and Ng, 2005), while American 
traders prefer monthly options (Lakonishok, Lee, Pearson, and Poteshman, 2007). A meta-
analysis of the literature shows that Whaley (2002) and Hill and Gregory (2003) use monthly 
rebalancing periods; Jarnecic (2004), El-Hassan, Hall, and Kobarg (2004), and O’Connell and 
O’Grady (2007) rebalance quarterly, and Hallahan, Heaney, Naughton, and Ramiah (2007) form 
their portfolios on a yearly basis. Given that these studies’ sample periods are not the same, it is 
inappropriate to make any conclusions on the optimal rebalancing period from this meta-analysis. 
To determine whether interval estimates matter, the thesis utilises one data set covering a 12-year 
period. 
 
2.2.5. Favourable Market Conditions for the BWS 
 
The performance of the BWS is indirectly related to market fluctuations. The literature12 
demonstrates that under weak market conditions, BWS portfolios outperform equity portfolios, 
since investors benefit from the call option premium received as the probability of the call option 
being exercised falls. In addition, Hill and Gregory (2003) argue that the increased volatility during 
weak economic conditions increases the value of options and hence improves the performance of 
the BWS. On the other hand, in periods of good financial performance, the increase in value of the 
underlying security enhances the probability of the call options being exercised, which should 
negatively affect the BWS. In the Australian market, El-Hassan, Hall, and Kobarg (2004) support 
                                                 
11
 See Board, Sutcliffe, and Patrinos (2000), Isakov and Morard (2001), Groothaert and Thomas (2003), 
Feldman and Roy (2005), Hill, Balasubramanian, Gregory, and Tierens (2006), Kapadia and Szado (2007), 
and Figelman (2008). 
12 Groothaert and Thomas (2003), El-Hassan, Hall and Kobarg (2004), Hill and Gregory (2003) and Hill, 
Balasubramanian, and Gregory and Tierens (2006). 
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the above hypothesis, that BWS outperforms equity portfolios during weak market environments. 
However, the authors restrict their definition of weak and strong markets to changes in returns, 
with no consideration of market volatility. The return approach is also used in the US market by Hill 
and Gregory (2003), who, unlike El-Hassan, Hall, and Kobarg (2004), sort quarterly returns and 
then classify them according to three different market conditions. By including a volatility factor in 
the calculation of market performance, this thesis provides an enhanced analysis of the profitability 
of the BWS under different market conditions. 
 
2.2.6. Can Finance Variables Affect BWS Performance? 
 
The BWS literature is in line with the value added of the stock selection process of Brinson, 
Hood, and Beebower (1986). For instance, Board, Sutcliffe, and Patrinos (2000) use stocks with 
high and low price–earnings (PE) to enhance their BWS portfolio returns, due to the positive 
relation of PE with forecast earnings and their negative relation with forecast volatility. This 
enables strategies using low-PE stocks to remain out-of-the-money, allowing the BWS to benefit 
from the premium earned. El-Hassan, Hall, and Kobarg (2004) use large-capitalisation stocks to 
enhance their BWS portfolio returns but do not explain their reasoning. The liquidity benefit may be 
a factor for considering market capitalisation in the stock selection process. Neither of these two 
studies, however, sufficiently compares the additional benefit to the BWS of the market 
fundamental chosen in relation to other market fundamentals. To the best of our knowledge, the 
BWS fundamental analysis is limited to the two variables PE and market capitalisation and as to 
whether other accounting and finance variables enhance BWS performance is currently unknown. 
The thesis thus extends the literature by assessing whether other market fundamentals such as 
earnings per share (EPS), leading PE, the price-to- book value ratio, the book-to-market ratio, and 
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volume can provide superior BWS returns. 
 
2.2.7. The Implications of an Illiquid Options Market on the BWS 
 
El-Hassan, Hall, and Kobarg (2004) and O’Connell and O’Grady (2007) show that the Australian 
options market is an illiquid one. As a result of the enormous number of options and the limited 
number of market participants, many of the options have no traded price, and the exchange 
usually records them as zero premiums. These zero premiums, if unaccounted for, can provide 
misleading results, and some researchers address this empirical issue by ignoring such options. 
This thesis, however, adopts the approach of Bollen and Whaley (2004), who propose instead the 
use of simulated option prices. 
 
Simulated fair value option prices can be estimated using a number of standard option 
pricing models. Standard option pricing models were first introduced in 1973, with the Black–
Scholes (1973) model, followed by the binomial option pricing model of Cox, Ross, and 
Rubinstein (1979). Various versions of the Black–Scholes model have since been introduced, 
such as those of Merton (1973), Black (1975), Corrado and Su (1996), Brown and Robinson 
(2002). Some of these modified versions incorporate dividends for both short- and long-term 
options (Merton, 1973; Black, 1975), and others use higher moments such as skewness and 
kurtosis (Corrado and Su, 1996; Brown and Robinson, 2002). Corrado and Su (1997) 
demonstrate that their modified Black–Scholes (1996) model yields significant benefits over the 
original Black–Scholes model for deep out-of-the-money and deep in-the-money options. Given 
the limited moneyness levels explored, this thesis uses the Black–Scholes option pricing model 
and the dividend-adjusted Black–Scholes option pricing models of Merton (1973) and Black 
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(1975) to paper trade these options. 
 
Furthermore, the Black–Scholes option pricing model has five key inputs: the underlying 
security spot price, the exercise price, the risk-free interest rate, the option maturity, and the 
underlying security’s volatility. Most of these are either known or can be observed. The volatility 
input, however, is unknown and must be determined, since future volatility changes over time 
(Black, 1975; Green and Figlewski, 1999). Investors can use the implied volatility or the historical 
volatility of the underlying security. Applying the historical volatility assumes that the volatility of 
the underlying security will not change in the future. According to Figlewski (1994a), using 
historical volatility to forecast future volatility is based on the assumption of stability through 
constant variance or constant parameters of variance processes. However, Figlewski (1994b, 
1997) and Green and Figlewski (1999) demonstrate that although the historical volatility is not 
accurate, it can provide a reasonable estimation of future volatility. The authors also highlight the 
model’s significant sensitivity to the amount of historical data used and the forecast period, with 
greater amounts of historical data being important for a long-term volatility forecast. 
 
Alternatively, investors can use the implied volatility. Latané and Rendleman (1976), 
Chiras and Manaster (1978), Beckers (1981), Fleming, Ostdiek, and Whaley (1995), and Yang 
(2006) argue that the implied volatility is a good proxy for forecasting the future volatility of the 
underlying security. Latané and Rendleman (1976), Day and Lewis (1992), and Yang (2006) 
show that the implied volatility has a higher information content than historical volatility, but 
Canina and Figlewski (1993) argue otherwise. Figlewski (1997), Fleming (1999), and Bates 
(2000) find that implied volatility systematically overstates future volatility, which they attribute to a 
volatility risk premium. Given this bias, Figlewski (1997) argues that while implied volatility may 
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have more information content than historical volatility, it does not necessarily make it an accurate 
measure of future volatility. The literature thus remains inconclusive as to which volatility measure 
accurately determines future volatility. Therefore, this study uses both historical and implied 
volatility in the Black–Scholes option pricing model to simulate option prices. 
 
2.2.8. Enhancing the BWS Using the Greeks 
 
A major gap in the current body of research in the BWS arena is the inability to adopt delta 
hedging into the BWS. First-order Greeks such as delta could be utilised to enhance BWS 
performance. The delta ratio compares the change in the price of the underlying asset to the 
corresponding change in the price of a derivative such as a call option. For instance, when a BWS 
is formed, it is generally assumed that one out-of-the-money option will be written for each stock, 
and therefore delta hedging is not considered. By dropping this assumption and allowing the BWS 
to consider the effects of the change in the underlying security’s price on the option value, the 
BWS can adopt a dynamic delta hedging strategy. Such a strategy would allow the BWS to write a 
number of options, given the sensitivity of the option value to the underlying security. A dynamic 
delta hedging approach would contribute to further risk reduction in buy–write portfolios. Therefore, 
another unique contribution of the thesis is its application of delta hedging in a BWS. 
 
The BWS literature shows that options can be used to enhance the profitability of equity 
portfolios, and the review now focuses on the literature of other option-based strategies that have 
achieved similar results. Furthermore, this section focuses on strategies that have been 
overlooked in the literature. 
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2.3.  Alternative Option Trading Strategies 
2.3.1. Covered Call 
 
While BWS have received increased attention in recent times, there are other option trading 
strategies investors can apply to enhance equity performance. For instance, investors can use 
covered call trading strategies, where they can write options on their existing equity holdings with 
no moneyness constraints, unlike the case for BWS. The ability to write in-the-money call options 
allows covered call investors to earn a higher premium from the overwriting strategy than BWS 
investors, who can only write out-of-the-money options (Benesh and Compton 2000). Another 
benefit of covered call strategies is that investors can write the call option contract over their 
existing equities portfolio on the day of the transaction, in which case the cost of creating a 
covered call position would be much lower than for a BWS. Leggio and Lien (2008) demonstrate 
how using covered call strategies can enhance the performance of an equity portfolio. 
Furthermore, recent studies by Fong, Gallagher, and Ng (2005) and Lakonishok, Lee, Pearson, 
and Poteshman (2007) highlight the popularity of covered call strategies among investors in a bid 
to improve their investment income. 
 
2.3.2. The Profitability of a Put–Write Strategy 
 
Investors can write put options instead of call options to enhance their equity portfolio returns. Put 
option writing strategies have been shown to provide alpha to put sellers (Hill, Balasubramanian, 
Gregory, and Tierens, 2006). Following the success of the BXM in 2004, the CBOE subsequently 
introduced the CBOE S&P 500 PutWrite Index in June 2007. The put–write strategy is an 
alternative strategy based on writing put options on the S&P 500 Index and investing the margin or 
collateral at the risk-free rate. The put–write strategy has a payoff similar to that of a BWS, with a 
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limited upside potential and unrestricted downside exposure. The put–write strategy earns its 
return from the option premium received and the interest earned on the collateral. Writing put 
options over an index such as the S&P 500 is more attractive than writing call options owing to the 
overpricing of put options due to a demand greater than their supply and the net demand effect 
(Dumas, Fleming, and Whaley, 1998; Bollen and Whaley, 2004). Bollen and Whaley (2004) argue 
that the demand for put options is driven by portfolio managers seeking portfolio protection. This 
imbalance allows put option writers to seek a higher premium than that of the actual risk 
experienced (Hill, Balasubramanian, Gregory, and Tierens (2006); EnnisKnupp, 2008). Fleming 
(1999) notes that index options are consistently overpriced, with put options more profitable than 
call options. Bollen and Whaley (2004) further states that this constant overpricing of put options 
over call options mainly applies to indices. The authors also note that equity call options are traded 
more than put options, with both stock call and put options being unprofitable for option writers. 
The  put–write trading strategies has a similar a payoff to that of BWS and covered calls (Merton, 
Scholes, and Gladstein, 1982). 
 
The options literature shows that option writing strategies can earn investors significant 
profits. Most of the literature mainly investigates the ability of BWS, covered call strategies, and 
put–write strategies to enhance investor portfolio performance. Given that the return payoffs of 
covered call and put–write strategies are similar to those of buy–write trading strategies, this thesis 
explores alternative trading strategies, such as contrarian and momentum trading strategies. 
Extreme portfolio trading strategies, while popular in equity markets, have received limited 
attention in the options market literature. Amin, Covel, and Seyhun (2004), Bollen and Whaley 
(2004), and Fong, Gallagher, and Ng (2005) highlight the potential to earn abnormal returns using 
options in extreme portfolio trading strategies and the need for further investigation. The next 
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section explores the profitability and return enhancement of using options in extreme portfolio 
trading strategies. 
 
2.4. Extreme Option Trading Strategies 
 
An extreme portfolio trading strategy can be defined as one where investors invest in either 
extremely high-performing or extremely low-performing portfolios, as in contrarian and momentum 
trading strategies. De Bondt and Thaler (1985) show that investors can earn an abnormal profit by 
buying poorly performing stocks and short-selling outperforming stocks, a contrarian strategy, and 
benefiting from the stock price reversal. In contrast, return continuation evident in stock markets 
also allows investors to generate abnormal returns by buying outperforming stocks and short-
selling underperforming stocks, a momentum trading strategy (Jegadeesh and Titman, 1993). The 
ability to achieve superior returns from contrarian13 and momentum14 strategies is evident in global 
financial markets, including the USA, Europe, and Asia. Despite numerous studies highlighting the 
profitability of contrarian and momentum strategies in equity markets, the literature on contrarian 
and momentum strategies in derivative markets is relatively limited15. This thesis fills this gap by 
exploring the profitability of extreme portfolio trading strategies using derivatives. 
 
2.4.1. Key Empirical Extreme Portfolio Papers 
 
                                                 
13
 See Ball, Kothari, and Shanken (1995), Brouwer, Van Der Put, and Veld (1997), Bacmann and Dubois 
(1998), Fung, Leung, and Patterson (1999), Mun, Vasconcellos, and Kish (1999), Hameed and Ting (2000), 
Kang, Liu, and Ni (2002), Iihara, Kato, and Tokunaga (2004), Otchere and Chan (2003), Assoe and Sy 
(2003), Novak and Hamberg (2005), Antoniou, Galariotis, and Spyrou (2005), Diether, Lee, and Werner 
(2006), Kadoya, Kuroko and Namatame (2008), Bali, Demirtas and Hovakimian (2009), Wang and Peng 
(2009), Cheng, Liu and Huang (2010) , Ramiah, Cheng, Naughton, Orriols, Naughton and Hallahan (2011), 
and many others. 
14
 See Rouwenhorst (1998, 1999), Schiereck, De Bondt, and Weber (1999), Chan, Hameed, and Tong 
(2000), Lee and Swaminathan (2000), Liu and Lee (2001), Hameed and Kusnadi (2002), Hogan, Jarrow, 
Teo, and Warachka (2004), Ellis and Thomas (2004), Menkhoff and Schmidt (2005), Ramiah, Naughton, 
and Veeraraghavan (2009), Seghal and Jain (2011) and many others. 
15
 See White and Okunev (2001), Amin, Coval, and Seyhun (2003), Rey and Schmid (2007), Corredor, 
Muga, and Santamaria (2006), Miffre and Rallis (2007), and Naughton, Sy, and Ramiah (2009). 
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The body of knowledge in extreme portfolio trading strategies is relatively large as numerous 
studies have been undertaken around the world with a particular focus on equity markets. Some of 
the key studies in the extreme portfolio literature are De Bondt and Thaler (1985), Jegadeesh and 
Titman (1993) and Miffre and Rallis (2007) to name a few. This papers mark crucial points in the 
extreme portfolio literature, thereby providing a good starting pointing for the extreme portfolio 
strategy discussion. 
 
Evidence of Extreme Portfolio Profits in Equity Markets 
The evidence from the field of psychology implies that people overreact to unexpected events, De 
Bondt and Thaler (1985) took the opportunity to investigate whether it would impact stock prices. 
Using monthly US data from 1926 to 1982, the study analyses the performance of the top 35 
performing stocks (winners) and the bottom 35 stocks (losers) based on the cumulative excess 
returns in the prior 36 months. The authors find that after holding the portfolios for 36 months the 
loser stocks outperform the market by 19.6% whilst the winner stocks under perform on average 
by about 5.0%. The results show loser stocks achieve a larger overreaction than winner stocks 
over the study period. The authors also find evidence of significant January effect in the loser 
portfolio returns and of interest the overvaluation and undervaluation of high and low price-
earnings stocks. Recent studies continue to support De Bondt and Thaler (1985) observation. 
 
Subsequently interest in investigating the performance grew resulting in the Jegadeesh 
and Titman (1993) which significant extreme portfolio profits within the US market. Jegadeesh and 
Titman (1993) empirically test the performance of trading strategies that buy past top performing 
stocks (winners) and sell past underperforming stocks (losers), creating a momentum portfolio. 
The authors observe return continuation from their momentum portfolios for periods of up to 12 
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months after formation. Most of the momentum profits are attributed to the winner portfolio. In line 
with De Bondt and Thaler findings they observe strong evidence of return continuation in their 
momentum portfolio in the short term they also observe a decrease and negative returns for longer 
holding periods.  And whilst they do not test this hypothesis , the authors highlight the possibility of 
this return continuation and reversal phenomenon being driven by investors under reacting to 
short term companies’ news or events and overreacting to long term news and events. Their 
findings have provided a foundation for the momentum strategy literature. Further empirical 
studies of the profitability of extreme portfolio strategies in the equity markets have since been 
undertaken with substantial evidence supporting the prevalence of extreme portfolio profits in the 
equity market.  
 
Extreme Portfolio Profits in Alternative Investment Markets 
Following the strong evidence of extreme portfolio profits in the equity markets, there has been 
growing interest in exploring the profitability of extreme portfolio strategies in the derivatives 
markets, with studies such as  Erb and Harvey (2006) and Miffre and Rallis (2007) exploring the 
commodity futures market. Miffre and Rallis (2007) explores the opportunity to earn abnormal 
returns in the derivatives market using extreme portfolio strategies. The study examines 56 
momentum and contrarian strategies across various commodity futures from 1979 to 2004. The 
authors observe 13 momentum strategies with an average annual return of 9.4% and no evidence 
of any significant contrarian profits. Their results also show that the returns from the momentum 
strategies are initially positive then they turn into negative as the holding periods increase. This 
observation supports Jegadeesh and Titman (1993) study which found momentum profits in the 
short term which then subsequently diminish in the long term before turning negative. Following 
evidence of extreme portfolio profits in the commodity futures markets, research and interest in the 
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profitability of applying extreme portfolio strategies using other derivative products such as 
currency futures and warrants has been growing. 
 
 
2.4.2. Short-Selling Restricted Contrarian Strategies 
 
Theoretically, using derivatives, investors can achieve a neutral or leveraged exposure to equities, 
currency, and many other asset classes. Equity momentum and contrarian strategies can use 
derivatives to overcome short-selling restrictions. Investors applying contrarian or momentum 
trading strategies in equity markets must consider short-selling restrictions that apply to stocks 
being short-sold in either contrarian or momentum trading strategies. Short-selling rules can 
constrain which stocks an investor can short-sell, the number of shares they can short-sell, and in 
some jurisdictions the length of time short positions can be held, thereby affecting the performance 
of contrarian and momentum trading strategies. Ramiah, Mugwagwa, and Naughton (2008) 
demonstrate that a contrarian trading strategy’s return falls by 1.87% a day under short-selling 
restrictions. In contrast, Ramiah, Mugwagwa, and Naughton, (2008) show returns of 6.47% per 
day in the absence of short-selling restrictions, indicating that short-selling restrictions can 
significantly reduce an investor’s returns. Lee, Chan, Faff, and Kalev (2003) and Ali and Trombley 
(2006) also find that short-selling restrictions have a negative effect on contrarian and momentum 
profits. However, Bettman, Maher, and Sault (2009) and Ramiah, Li, Carter, Seetanah, and 
Thomas (2010) find otherwise. Interestingly, Bettman, Maher, and Sault (2009) find evidence of 
short-selling restrictions having a positive effect on momentum trading strategy profits. 
 
Since the effect of short-selling restrictions on equity contrarian and momentum trading 
strategies remains inconclusive, investors can use derivatives to avoid short-selling restrictions. 
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Derivatives allow investors to gain exposure to underlying stocks they intend to short-sell while 
avoiding short-selling restrictions, and the use of options to circumvent these restrictions is noted 
in a number of option trading studies (e.g., Lakonishok, Lee, Pearson, and Poteshman, 2007). 
Adding derivatives to an equity-based contrarian trading strategy creates a dynamic contrarian 
portfolio. Thus a contribution of this study is the adoption of a combination of equities and 
derivatives in contrarian and momentum portfolios. 
 
2.4.3. Applying Call and Put Options in Equity-Based Extreme Portfolio Strategies 
 
The option trading literature mainly focuses on using options as a hedging tool for investors. 
However, Fong, Gallagher, and Ng (2005) note that call and put options can also be used by 
investors for speculative purposes, as in gaining directional exposure to an underlying security. 
This observation is supported by Lakonishok, Lee, Pearson, and Poteshman (2007), who find that 
a considerable amount of option activity is speculative. Recent literature16 finds evidence of a 
significant amount of call option writing in the options market undertaken by investors seeking to 
gain additional income on their portfolio through covered call strategies. An interesting observation 
by Amin, Coval, and Seyhun (2004), Bollen and Whaley (2004), and Fong, Gallagher, and Ng 
(2005) is the increased activity in call options following strong gains in the price of the underlying 
stock. This increased activity is mainly driven by investors seeking exposure to the rising stock 
price, since they expect a momentum effect in the stock. Such activity results in call options being 
overpriced after strong gains in the underlying stock. Bollen and Whaley (2004) attribute this 
market imperfection to excess demand, coining the observation as the net demand effect. Given 
this phenomenon, the literature17 highlights the opportunity for a price reversal in call options in 
following trading sessions. Bollen and Whaley (2004) observe price reversal in call options in the 
                                                 
16
 Fong, Gallagher, and Ng (2005) and Lakonishok, Lee, Pearson, and Poteshman (2007). 
17
 Amin, Coval, and Seyhun (2004), Fong, Gallagher, and Ng (2005), and Bollen and Whaley (2004). 
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trading sessions following a strong rise in the price of the call option. Given the expected price 
reversal of overpriced call options on outperforming stocks and the leverage effect of options, 
using call options in equity-based contrarian trading strategy has the potential to enhance the 
return of the strategy. 
 
 The opportunity to enhance the performance of an equity contrarian trading strategy is not 
limited to call options. Put options can also be used for speculative purposes, as well as to avoid 
the uncertainty of short-selling restrictions. In an equity contrarian trading strategy, investors can 
benefit from the cheap put options available following strong gains in a stock. Lakonishok, Lee, 
Pearson, and Poteshman (2007) show that the number of written put options increases 
significantly following strong price gains in the underlying stock. They also find that the increased 
number of put option available exceeds the demand, which should lead to cheaper put options 
available on that particular stock. However, if a price reversal is expected on the underlying stock, 
the put option price will significantly rise (Amin, Coval, and Seyhun (2004); Bollen and Whaley, 
2004). Nonetheless, the low importance of equity put options in comparison to index put options 
and equity call options may reduce the profitability of put options. Thus, using put options in an 
equity contrarian strategy also has the potential to enhance the performance of a contrarian 
strategy. 
 
2.4.4. Extreme Portfolio Trading Strategies in Options 
 
Demand and supply factors in derivative markets may allow contrarian and momentum trading 
strategies to be applied purely in derivative markets. The ability to generate abnormal returns 
using derivatives is highlighted by Miffre and Rallis (2007), who, after testing 56 momentum and 
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contrarian trading strategies in the US commodity futures markets, show profitability in 12 
momentum strategies. Pirrong (2005) demonstrates the profitability of futures contracts in extreme 
portfolio trading around the world in equity, commodity, and currency markets. Rey and Schmidt 
(2007) and Naughton, Sy, and Ramiah (2009) introduce warrants and options to literature on 
derivative-based momentum and contrarian trading strategies. Naughton, Sy, and Ramiah (2009) 
highlight the ability to earn abnormal returns using warrants and options in momentum and 
contrarian strategies in Asia. Rey and Schmid (2007), however, demonstrate that option-based 
momentum trading strategies have a limited ability to generate abnormal returns. It should be 
noted that the studies by Rey and Schmid (2007) and Naughton, Sy, and Ramiah (2009) are 
difficult to directly compare due to differences in the formation and holding periods. With research 
in option-based contrarian and momentum trading strategies still in its infancy and inconclusive, 
this thesis seeks to contribute to the literature by analysing the profitability of call and put option-
based contrarian and momentum trading strategies. 
 
Recent studies by Chan, Cheng, and Lung (2003) and Bollen and Whaley (2004) highlight 
the presence of price reversal in the options market due to the net demand effect in the options 
market, option supply effects, and demand imbalances. When determining the fair value of options 
valuation models18, assume a frictionless options market and therefore do not consider the impact 
of buying and selling by investors and market makers on option prices. Demand and supply forces 
can significantly influence options prices when substantial imbalances exist between the demand 
and supply of options. An example of such an imbalance is net demand, which is described as 
initially causing a price spike that is followed by a price reversal in following trading sessions 
(Bollen and Whaley, 2004). Chan, Cheng, and Lung (2003) and Bollen and Whaley (2004) show 
that when net demand develops for a particular stock option, market makers can excessively 
                                                 
18
 See Black and Scholes (1973). 
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increase the price of that particular option to cover the sudden increase in hedging costs incurred, 
with prices reversing in the following trading sessions as market makers find cheaper alternative 
hedging measures. The observed price reversal indicates the potential to earn contrarian profits in 
the options market. The authors further highlight the impact of net demand on moneyness 
sensitivity, whereby out-of-the-money put options have a higher sensitivity to the underlying stock 
price than expected, and in-the-money call options a lower sensitivity. Whether such a strategy is 
profitable on the ASX is currently unknown, and another purpose of this study is to document the 
profitability of extreme portfolio trading strategies within the Australian options market. 
 
2.4.5. Does Sorting Extreme Portfolios on Market Fundamentals Affect Their 
Performance? 
 
Understanding and explaining the drivers of return reversal and continuation are the current focus 
of the literature on contrarian and momentum strategies. Financial variables, asset pricing models, 
behavioural finance, macroeconomics factors, and seasonality are some of the tools and concepts 
that have been used to try to explain the profitability of extreme portfolio trading strategies. Several 
financial variables, including measures of firm size19, trading volume, earnings, and dividend 
yield20, have been investigated as indicators or contributors to extreme portfolio trading strategy 
profits. That said, the literature on extreme trading strategies remains undecided on the factors 
that affect their profitability. For instance the size effect, Lee, Chan, Faff, and Kalev (2003), 
Galariotis, Holmes, and Ma (2007), and Ramiah, Li, Carter, Seetanah, and Thomas (2010) identify 
a small firm effect within contrarian portfolios, while Chang, McLeavey, and Rhee (1995), Vassalou 
(1999), and Lai, Guru, and Nor (2003) do not. Given the apparent contradictory evidence on the 
                                                 
19
 Zarowin (1989, 1990), Lo and MacKinlay (1990), Clare and Thomas (1995), Hong, Lim, and Stein (2000), 
Lee, Chan, Faff, and Kalev (2003), Galariotis, Holmes, and Ma (2007), Bildik and Gülay (2007), Rodríguez 
(2007), Parhizgari and Nguyen (2008), Lin and Swanson (2009) and Cheng, Liu and Huang (2010). 
20
 Kothari and Shanken (1997) and Fama and French (1998) and Dissanaike and Lin (2010). 
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size effect, this study explores whether such an effect affects extreme portfolio profits over the 
study period. 
 
Furthermore, the extreme portfolio trading literature identifies a liquidity effect contributing 
to extreme portfolio profits, as in Iihara, Kato, and Tokunaga (2004), who find low-volume stocks 
contribute to abnormal returns in extreme portfolios. The authors argue that low-volume stocks are 
more susceptible to overreaction due to investor neglect. This finding is supported by Lee, Chan, 
Faff, and Kalev (2003) and Ramiah, Cheng, Naughton, Orriols, Naughton and Hallahan (2011), 
who find a similar illiquidity effect in extreme portfolio profits. However, Conrad, Hameed, and 
Niden (1994), Chordia and Swaminathan (2000), Bremer and Hiraki (1999), and Hameed and Ting 
(2000) argue otherwise. Conrad, Hameed, and Niden (1994) demonstrate that portfolios 
containing highly traded stocks outperform those comprised of low-trading volume stocks. The 
discussion on the liquidity effect remains inconclusive, and this study thus takes the opportunity to 
investigate whether the liquidity effect contributes to extreme portfolio profits. 
 
Along with the liquidity and size effects, the profitability of companies is also shown to be a 
driver of extreme portfolio profits. Using the PE ratio for profitability, Dreman and Berry’s (1995) 
attribute the superior profits of contrarian trading strategies to low-PE stocks. This finding is 
supported by Lakonishok, Shleifer, and Vishny (1994), Baytas and Cakici (1999), and Bildik and 
Gülay (2007), who show that firms with high earnings drive contrarian profits. Most of the literature 
argues that underperforming stocks that drive contrarian profits have low PE or high EPS, 
compared to outperforming stocks, which have high PE (low EPS). The current evidence from the 
Australian market indicates that low-EPS and dividend yield stocks are drivers of contrarian profits 
(Ramiah, Li, Carter, Seetanah, and Thomas, 2010). Given that the literature on the effect of 
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earnings on the profitability of extreme portfolios in Australia is limited, this study seeks to 
contribute to the ongoing discussion using EPS, PE, leading PE, and dividend yield as indicators 
of stock profitability. 
 
A review of the current extreme portfolio literature reveals inconclusive and contradictory 
evidence regarding the relation between extreme portfolios and different financial variables such 
as size and volume. This thesis therefore seeks to determine how different financial variables21 
affect extreme portfolio profits over the study period, and, in particular, whether they can enhance 
the performance of extreme portfolios when options are utilised. 
 
2.4.6. Market Conditions and Extreme Portfolios 
 
Chan (1988), Ball and Kothari (1989), and Fama and French (1992) demonstrate that contrarian 
trading strategies earn high returns due to increased systematic risk. Using stock market returns, 
the authors argue that the risk of portfolios with underperforming stocks (losers) has a significantly 
strong inverse relation with weak market conditions, whereas portfolios of outperforming stocks 
(winners) have a weak positive relation, thereby allowing a contrarian investor to earn abnormal 
returns during weak markets. The strength of the relation between portfolios and the market then 
shifts during bull markets, with winner portfolios having a stronger positive relation, making 
contrarian strategies less profitable. Griffin, Ji, and Martin (2003) find contradictory evidence 
around the world, with momentum portfolios generating strong returns in weak and strong markets 
based on both stock market returns and economic fundamentals. Other recent studies22 show 
momentum profits in strong and weak markets, arguing that the profitability of extreme trading 
                                                 
21
 These financial variables are earnings per share, PE, leading PE, the price to book value, book value, 
market value, and dividend yield. 
22
 See Liew and Vassalou (2000), Chordia and Shivakumar (2002), Griffin, Ji and Martin (2003), Munira and 
Muradoglu (2008), and Cooper, Gutierrez and Hameed (2004). 
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strategies is unrelated to macroeconomic risks. With most of the literature centred on equity-based 
extreme portfolio trading strategies, this thesis tests the performance of equity- and option-based 
extreme portfolio trading strategies during strong and weak markets. 
 
2.5. Conclusion 
 
In summary, this section explores the literature on how options can be used to influence the 
performance of equity portfolios. So far, the literature shows that there are benefits in terms of the 
BWS. The BWS literature review highlights the ongoing discussion on the BWS’s violation of the 
EMH by offering investors higher returns with lower risk. The review also identifies a number of 
factors that can influence the return–risk profile of a BWS, namely, the call option out-of-the-
moneyness level and the interval estimate. A lack of in-depth analysis on the optimal level of out-
of-the-moneyness for a BWS in the Australian market is identified in the literature, and this study 
therefore investigates the optimal level of out-of-the-moneyness for the strategy in Australia. In 
terms of interval estimates, this thesis explores a favourable rebalancing interval for the BWS. 
 
After reviewing the literature on the return–risk profile of BWS for different moneyness 
levels and interval estimates, a meta-analysis of the literature on BWS performance during 
different market conditions is undertaken. By applying an alternative definition of different market 
conditions, this study tests how a BWS would perform in comparison to a simple buy and hold 
equity strategy. Given the BWS will be applied to individual stocks, the ability to add value using a 
number of financial fundamentals in the stock selection process is also examined. This thesis then 
explores the strategy’s violation of the EMH and its return–risk characteristics, given different 
moneyness levels and interval estimates, including its performance during different market 
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conditions. Performance enhancement using different market fundamentals is also explored. 
 
The literature review also extends to alternative option trading strategies, with an emphasis 
on structured products that have been overlooked in the literature, such as extreme portfolio 
trading strategies using derivatives. Extreme portfolio trading strategies in the equity market have 
been extensive researched, while little is known of the performance of such strategies in the 
options market. This thesis seeks to explore the performance enhancement of applying extreme 
portfolio trading strategies in the options market. Part of the analysis involves a sensitivity analysis 
to assess the characteristics of the strategy. The returns of extreme portfolios with options are also 
tested during different market conditions. Since the current extreme portfolio trading strategy 
literature concentrates on determining the key drivers of extreme portfolio profits, this thesis also 
investigates the relation between extreme portfolios and different market fundamentals and 
conditions. 
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Chapter 3: The Buy–Write Strategy 
 
3.1. Introduction 
 
The long position in physical stock allows the buy–write trading strategy investor to earn a capital 
gain, dividend returns, and other market capitalisations such as bonus issues and rights issues. In 
addition, the BWS investor will earn the premium from the out-of-the-money call option. 
Furthermore, the premium earned from writing out-of-the-money options reduces initial portfolio 
costs, creating a significant opportunity for the strategy to outperform a simple buy and hold equity 
strategy. The current buy-write strategy (BWS) literature also highlights that the BWS offers a 
relatively lower volatility than a buy and hold equity portfolio due to call options acting as portfolio 
insurance in the buy–write portfolio. A strategy that consistently provides lower risk and higher 
returns is a violation of the efficient market hypothesis (EMH), however, and is not achievable 
according the Markowitz portfolio theory. Surprisingly, this theoretical understanding is supported 
by the bulk of the literature, which shows that a BWS provides investors with higher returns and a 
concurrently lower volatility than buying and holding the underlying security. Board, Sutcliffe, and 
Patrinos (2000) and Lhabitant (2000), on the other hand, argue otherwise, with Lhabitant (2000) 
concluding that further investigation is warranted. Hence, the primary objective of this section is to 
determine which of the above conflicting theories holds. 
 
Chapter 2, the literature review, identifies a number of factors that can affect BWS 
performance: the level of out-of-the-moneyness, interval estimates, market conditions, accounting 
and financial variables, an illiquid options market, and delta hedging. This chapter empirically tests 
whether these factors are important in this structured product. The analysis finds that the BWS 
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does not provide superior returns to a buy and hold equity portfolio but has an apparent risk 
reduction benefit. These results are thus inconsistent with the majority of the BWS literature 
Jarnecic (2004) and El-Hassan, Hall, and Kobarg (2004). Interestingly, there are other inconsistent 
findings when it comes to interval estimates, market conditions, and finance fundamentals. 
Consistent with prior studies, this thesis observes a relation between the level of out-of-the-
moneyness and BWS performance. This analysis also provides further insights into the value 
construction and destruction of the different financial fundamentals, BWS performance under good 
market conditions, and the preferences of Australian options traders. Using simulated option 
prices, the analysis also shows that equity portfolios continue to outperform buy–write portfolios 
and that the risks and returns of the BWS are altered. Furthermore, this thesis finds no additional 
risk reduction benefit in buy–write portfolios following the adoption of dynamic delta hedging. 
 
The rest of this chapter is organised as follows. First, the data and methods used in this 
analysis are presented. This is followed by a discussion of the empirical findings, and finally 
conclusions on the buy–write trading strategy. 
 
3.2.  Data 
 
The BWS empirical analysis uses equity data and exchange-traded call options data for the 
period from January 1995 to October 2006. The total sample comprises 184 equity stocks that had 
options written on them during the study period. The daily stock prices, total return indices, 
earnings per share (EPS), price–earnings (PE), leading PE, book values, trading volumes, number 
of outstanding shares, market capitalisation, and dividend yields of these stocks were sourced 
from Datastream. The 180-day bank bill rate is used as the risk-free rate, and the S&P/ASX 200 
Index as the proxy for the market. Following Ince and Porter (2006), the data downloaded from 
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Datastream were adjusted for company suspensions, where periods of continuous zero returns 
were identified and such observations removed. The trading volume is defined as the average 
monthly turnover ratio, where the monthly turnover ratio is obtained by dividing a stock’s monthly 
trading volume by the number of its outstanding shares at the end of the month. Many studies use 
the turnover ratio as a consistent measure of trading volume, since the raw trading volume is not 
scaled and highly likely to be correlated with size23. Panel A of Table 3.1 reports the descriptive 
statistics for each variable, that is, the mean, median, standard deviation, excess kurtosis, 
skewness, minimum, maximum, number of firms, and Jarque–Bera (JB) statistic for each variable. 
 
Before the analysis, the sample data is filtered for outlier stocks. Five outliers were 
identified – Cadbury Schweppes, the Henderson Group, ING Industrial, Looksmart, and Peptech – 
and removed from the analysis. In one of the periods of this study, the returns of these companies 
were excessively high, that is, four standard deviations away from the mean return. It can be seen 
from Table 3.1, Panel A, that the average daily stock return for the total sample is positive for the 
sample period, positively skewed, and leptokurtic. When the five outlier companies are excluded, 
the average daily stock return is positive, positively skewed, and leptokurtic. The JB statistics for 
both samples show that the daily returns are not normally distributed, which is consistent with 
Fama (1976). After the outliers are excluded, the sample has an average EPS of $0.40 with a 
minimum EPS of -$0.79 and a maximum of $5.81. The minimum EPS value was due to Australis 
Media, which experienced significant losses before being delisted on 18 May 1998. The firms used 
in the sample, after excluding outliers, have an average PE ratio of 12.23, with a leading PE of 
12.51. On average, the firms earn a dividend yield of 4.34%, or 4.22% when outliers are included. 
The 179 firms used in the BWS study have a price to book value of 2.50, with a book-to-market 
ratio of 0.88, given an average market value of $4.2 billion. 
                                                 
23
 See Campbell, Grossman, and Wang (1993) and Lee and Swaminathan (2000). 
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Table 3.1:  Descriptive Statistics of Stock and Call Options from January 1995 to October 2006 
Panel A: Descriptive statistics of stock returns, EPS, trailing PE, leading PE, price to book value (BV), book-to-market ratio (B/M), volume, 
market value (MV), and dividend yield for Australian equity markets from January 1995 to October 2006. The table shows stock 
descriptive statistics including and excluding outliers. 
  
Daily 
Returns EPS PE 
Leading 
PE 
Price to 
BV B/M Volume 
MV 
($ billions) 
Dividend 
Yield 
Stock Descriptive Statistics Including Outliers 
Mean 0.09% 0.43 11.84 11.80 5.04 0.88 0.47% 4.50 4.22% 
Median 0.07% 0.23 13.61 13.61 1.63 0.52 0.27% 1.70 4.09% 
Standard 
Deviation 0.09% 0.88 17.76 23.42 34.55 4.34 2.16% 8896268 2.15% 
Kurtosis 4.11 36.55 7.82 18.04 175.62 178.45 180.63 23417157.00 6.30 
Skewness 0.72 5.31 -1.83 -2.40 13.18 13.33 13.38 4458714.00 1.56 
Minimum -0.25% -0.79 -85.74 -157.53 -1.00 -0.38 0.00% 3.50 0.18% 
Maximum 0.51% 7.84 66.21 106.37 463.18 58.72 29.42% 69.00 22.26% 
Count 184 184 184 184 184 184 184 184 184 
JB Statistic 145*** 11104*** 571*** 2670*** 241776*** 249595*** 255642*** 4813775610*** 379*** 
           
Stock Descriptive Statistics Excluding Outliers 
  
Daily 
Returns EPS PE 
Leading 
PE 
Price to 
BV B/M Volume 
MV 
($ billions) 
Dividend 
Yield 
Mean 0.09% 0.37 12.23 12.51 2.50 0.89 0.47% 4.20 4.34% 
Median 0.08% 0.23 13.56 13.55 1.65 0.51 0.27% 1.60  4.01% 
Standard 
Deviation 0.00 0.63 16.39 16.88 3.87 4.43 0.02 8168088 0.03 
Kurtosis 3.33 33.05 5.16 4.92 90.85 171.56 176.12 28.00 17.71 
Skewness 0.56 4.50 -1.28 -1.03 8.51 13.07 13.22 5.00 3.27 
Minimum -0.25% -0.79 -55.46 -55.48 -1.00 -0.38 0.00% 0.30 0.18% 
Maximum 0.40% 5.81 66.21 66.55 45.63 58.72 29.42% 69.00 22.26% 
Count 179 179 179 179 179 179 179 179 179 
JB Statistic 92*** 8753*** 247*** 213*** 63717*** 224607*** 236551*** 6413*** 2658*** 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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 The call option data were provided by the Australian Stock Exchange, and this data set 
was filtered to obtain the out-of-the-money call options. The out-of-the-money call options were 
then categorised into four different levels of out-of-the-moneyness. Table 3.1, Panel B, presents 
the descriptive statistics of the out-of-the-money call options premium used in this study. Since the 
data contained a significant number of zero premiums, these zero values are excluded and 
reported the average traded premium for the 179 companies as well. It is clear from Table 3.1, 
Panel B, that the average option premium increases for all the different classes after adjusting for 
the illiquid premium. The data are adjusted for illiquidity premiums by excluding all zero premiums 
from the data set and recalculating the descriptive statistics. This technique eliminates the problem 
of zero premiums and assumes that the options market is very liquid. For instance, the average 
premium for the period investigated is $0.28, which increased to $0.62 after adjusting for illiquid 
options for the 0–2% out-of-the-money call options. The descriptive statistics also highlight that 
28,979 0% to 2% out-of-the-money call options were written in the analysis. Table 3.1, Panel B, 
also shows that on average the number of contracts used in the actual data were more than those 
written when zero premium options are excluded. This highlights that by assuming a liquid market 
the number of times an investor has to write an option within a rebalancing period would decrease, 
making it easier for BWS investors to apply the BWS, due to lower transaction costs. 
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Table 3.1: Descriptive Statistics of Stock and Call Options from January 1995 to October 2006 (continued) 
Panel B: Descriptive statistics of the actual call option premiums and traded premiums used in monthly, quarterly, and yearly 
rebalancing BWS portfolios at different levels of out-of-the-moneyness from January 1995 to October 2006. 
 0–2%   0–5%   0–15%   5–15% 
  
Actual 
Premium 
Traded 
Premium   
Actual 
Premium 
Traded 
Premium   
Actual 
Premium 
Traded 
Premium   
Actual 
Premium 
Traded 
Premium 
 Monthly Rebalancing Intervals 
Mean 0.28 0.62  0.31 0.58  0.37 0.61  0.31 0.59 
Median 0.17 0.42  0.13 0.34  0.15 0.32  0.12 0.28 
Standard Deviation 0.39 0.60  0.49 0.65  0.60 0.74  0.49 0.78 
Kurtosis 8.57 2.88  7.48 4.69  8.79 4.72  6.78 7.59 
Skewness 2.60 1.82  2.61 2.16  2.83 2.24  2.57 2.55 
Minimum 0.00 0.01  0.00 0.01  0.00 0.01  0.00 0.01 
Maximum 2.27 2.84  2.86 3.33  3.50 3.72  2.49 4.84 
Count 28,979 13,756  33,350 18,009  29,610 18,579  27,632 14,603 
JB Statistic 750*** 160***  622*** 303***  816*** 315***  540*** 624*** 
Quarterly Rebalancing Intervals 
Mean 0.30 0.56  0.30 0.53  0.32 0.59  0.46 0.46 
Median 0.13 0.36  0.13 0.31  0.13 0.31  0.24 0.24 
Standard Deviation 0.47 0.64  0.47 0.63  0.53 0.74  0.56 0.58 
Kurtosis 8.42 7.21  8.42 6.31  9.79 4.83  4.28 4.83 
Skewness 2.79 2.55  2.79 2.47  2.96 2.26  2.18 2.26 
Minimum 0.00 0.01  0.00 0.01  0.00 0.01  0.00 0.01 
Maximum 2.80 3.63  2.80 3.52  3.23 3.84  2.78 2.98 
Count 5,469 10,205  15,346 10,840  14,249 9,156  10,418 10,433 
JB Statistic 761*** 582***  761*** 479***  976*** 326***  279*** 327*** 
Yearly Rebalancing Intervals 
Mean 0.28 0.52  0.28 0.52  0.30 0.52  0.24 0.45 
Median 0.12 0.30  0.11 0.28  0.09 0.24  0.08 0.22 
Standard Deviation 0.43 0.61  0.46 0.68  0.52 0.67  0.41 0.57 
Kurtosis 9.97 6.25  9.69 10.95  11.66 4.58  10.01 4.65 
Skewness 2.92 2.33  2.90 2.90  3.14 2.20  2.95 2.17 
Minimum 0.00 0.01  0.00 0.01  0.00 0.01  0.00 0.01 
Maximum 2.61 4.02  2.78 4.86  3.38 3.64  2.58 2.99 
Count 8,572 4,681  8,20 4,487  7,023 4,840  7,669 4,072 
JB Statistic 996*** 454***  952*** 1145***  1307*** 301***  1007*** 302*** 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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3.3. Methodology 
 
The BWS analysis begins by comparing the performance of buy–write portfolios to that of purely 
equity portfolios. All 179 stocks that have options written on them are used to form the equity 
portfolios, and the out-of-the-money call options are included in those equity portfolios to form the 
buy–write portfolios. Portfolios are formed on a monthly, quarterly, or yearly basis. The stocks and 
options are selected at the beginning of each period and held for the remainder of the period. For 
instance, at the beginning of each year, both an equity portfolio and a buy–write portfolio are 
formed and are assumed to be held for the rest of the year. The process is repeated for the entire 
duration of the sample, followed by a performance comparison of the two portfolios on a risk–
return basis. The sensitivity analysis assesses whether the results differ in the level of out-of-the-
moneyness in the ranges 0–2%, 0–5%, 0–15%, and 5–15%. The 0–2% and 0–5% out-of-the-
moneyness call option range is used to identify options that are just out-of-the-money, while the 
0–15% range options represent out-of-the-money options, with the 5–15% range characterising 
deep out-of-the-money options. The just out-of-the-money options are expected to earn a higher 
premium than options that are deeper out of money. This would affect the call options contribution 
to the BWS and the return–risk profile of the BWS. The returns of the equity portfolios (RtEPF) are 
calculated as the average return of the constituents ( )SitR  of the portfolios at time t, where S is the 
stocks: 
∑
=
=
m
i
S
it
EPF
t R
m
R
1
1
 (3.1) 
The rate of return on each stock is defined as 
1
1
−
−
−
=
it
ititS
it RI
RIRIR
 (3.2) 
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where RIit is the total return index from Datastream, which includes adjustments for capitalisation 
changes and dividends for share i at time t. 
 
As for the buy–write portfolios, Whaley’s (2002) returns calculation methodology is 
adopted and adjusted. One characteristic of the options market is that options do not last for a 
long period of time. The average lifespan of an out-of-the-money call option is three months, 
occasionally lasting for over one year. Therefore, for longer holding periods, a rollover of options 
with lower lifetimes is required. Hence the return for each individual BWS is estimated as 
( )
11
1
1
1
1
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 (for j = 1 to n) (3.3) 
where RBWS, j is the return on the BWS on stock i for the buy–write subperiod j within the holding 
period from t - 1 to t; Sit is the price of share i at time t; and Cit is the actual traded premium on the 
options where it is available. Otherwise, this variable is proxied by the midpoint of the bid and ask 
price. Thus the return on a BWS (RBWS) for longer holding periods is usually made up of a series24 
of sub-period BWS (RBWS, j), and the holding period return is  
( )( ) ( )[ ] 11...11 ,2,1, −+++= nBWSitBWSitBWSitBWSit RRRR
 (3.4) 
At times, there is no out-of-the-money call option in the subperiods, and then it is assumed that the 
portfolio is reinvested at the risk-free rate. Next, the return on the buy–write portfolio (RBPF) is 
calculated by averaging the returns of the individual BWS (RBWS) for stock i at time t: 
∑
=
=
m
i
BWS
it
BPF
it R
m
R
1
1
 (for i = 1 to m shares in the portfolio)  (3.5) 
To further assess BWS performance, the risk-adjusted performance of both BWS and 
equity portfolios are estimated. Lhabitant (2000) and Whaley (2002) note that the inclusion of 
                                                 
24
 Given the number of rollovers required to carry out a BWS, the transaction costs for a BWS will be higher 
than those of equity portfolios, and one limitation of this work is its failure to account for this factor. 
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options in BWS portfolios creates a negatively skewed distribution with a much lower upside 
potential, resulting in standard risk-adjusted performance measures such as the Sharpe and 
Treynor ratios providing inaccurate outcomes. Therefore the analysis utilises both standard risk-
adjusted performance measures, such as the Sharpe and Treynor ratios, Jensen’s alpha, and 
Modigliani and Modigliani (1997), and robust measures, such as Leland (1999) and Sortino and 
Price (1994) ratio are used. The Sharpe ratio is a measure of a portfolio’s excess performance 
relative to the risk taken. It measures the excess return of a strategy such as BWS per unit of risk. 
The higher the Sharpe ratio for a strategy, the greater the return for taking on additional risk. The 
M-squared measure is derived from the Sharpe ratio with the same objective of assessing risk-
adjusted returns, the difference being that the former uses a benchmark (usually an index) 
whereas the Sharpe ratio does not. In contrast to the Sharpe ratio, the M-squared measures the 
performance of the portfolio relative to a benchmark providing investors with a risk-adjusted in 
excess of benchmark performance. Furthermore the M-squared provides a more user friendly 
measure than the Sharpe ratio as M-squared is stated in percentage point rather than a ratio. The 
benchmark used in this case is the S&P/ASX 200 Index. As for the Treynor ratio, it differs from the 
Sharpe ratio in terms of using beta as a measurement risk, while the Sharpe ratio utilise the 
standard deviation of the portfolio. Given investor preference for positive volatility, the Sortino ratio 
can be used to only consider negative volatility when measuring risk-adjusted returns. The Sortino 
ratio is a modified Sharpe ratio that focuses only on downside risk, measuring the excess return of 
a strategy such as BWS per unit of downside risk. Jensen’s alpha, on the other hand, measures 
the average return on a portfolio over and above that predicted by the capital asset pricing model, 
given the portfolio's beta and the average market return. Leland (1999) modifies the beta used in 
Jensen’s alpha by incorporating skewness and kurtosis in the beta. All these measures are used 
as robustness tests. 
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After the risk-adjusted return of the buy–write portfolios is calculated, the semi-standard 
deviation is calculated. The semi-standard deviation focuses on the portion of risk that is below the 
specified target return (in this case the risk-free rate, rf). The semi-standard deviation, which is 
also known as the downside risk, is calculated as 
( )∑
<
−=
n
rR
f
BPF
tSemi
f
BPF
t
rR
n
2
*
1
σ
(for n is rebalancing period, 1, 3, and 12 months)  (3.6) 
 
Another empirical issue is the number of zero premiums for the call options data. Two 
approaches are used to deal with this problem. First, all the options with zero premiums are 
excluded, and the risks and returns of the portfolios recalculated. This technique eliminates the 
problem of zero premiums but imposes an unrealistic assumption on the model, in that it assumes 
the options market is very liquid. The second approach is to ignore the traded price and estimate a 
fair price for these options, using three different option pricing models, developed by Black and 
Scholes (1973), Merton (1973), and Black (1975), respectively. The first model, developed by 
Black and Scholes (1973), is based on a non-dividend-paying stock and thus does not consider 
payouts on the stock. Given that buy–write investors seek to benefit from some level of dividend 
payout, it is important to adjust for dividends paid to stockholders in the option pricing model. To 
this end, the methods of Merton (1973) and Black (1975) are adopted, which control for long- and 
short-term dividend payouts, respectively. Equations (3.7) through (3.9) below depict the Black–
Scholes (1973), Merton (1973), and Black (1975) option pricing models that are used to estimate 
the fair price: 
( ) ( )*1*1 tdNKedNSC lrtitBSit σ−−=
 (3.7) 
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( ) ( )*2*2 tdNKedNPC lrtitMit σ−−= −
  (3.8) 
( ) ( )*3*3* tdNKedNeSC lrtytitBit σ−−= −−
  (3.9) 
In these equations, Cit denotes the estimated call option premium for stock i at time t; BS, M, and 
B stand for Black and Scholes (1973), Merton (1973), and Black (1975), respectively; itS  denotes 
the stock price; K is the strike level; r is the risk-free interest at a continuously compounded rate; 
t* is the term to maturity; σ  is the estimated annualised volatility with either implied (l = 1) or 
historical (l = 2) volatility, and y is the stock’s current dividend yield at time t. Then d1, d2, d3, and Pit 
are given by 
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 (for n = 1 to dividend for the stock) (3.13) 
where Dn is the dividend paid by to the underlying stock during the remaining term of the option 
and q is the time to dividend payment.  All of the option pricing parameters are obtained 
objectively, with the exception of the volatility variable. Both the implied volatility (l = 1) and 
historical volatility (l = 2) are fitted to the above option pricing models. 
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 Based on Figlewksi (1994) observation this Chapter uses monthly data with a three-year window 
to estimate the annualised historical volatility. A three-year window is employed to estimate the 
annualised historical volatility rate using monthly data. Figlewksi (1994) observes that by using 
longer term interval’s the serial dependence within the returns is reduced in comparison to shorter 
term intervals. Reducing the serial dependence improves the accuracy of the forecast volatility 
estimate. Given that monthly data is used to estimate the forecast volatility from the historical data 
a three year window is used to decrease sampling error. To estimate the implied volatility, the 
method of Brenner and Subrahmanyam (1988) is used, where implied volatility is  
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This approach is used, since the literature shows that it is more appropriate for out-of-the-money 
options with maturities longer than three months. To further reduce the risk of the BWS, a 
dynamic hedging strategy is implemented where the neutral ratio is estimated by 
it
itNR ∆
=
1
  (3.15) 
where delta (∆it) is equal to N(d1). This technique gives rise to a new dynamic hedged buy–write 
portfolio (DBWS), and the return of this new portfolio can be calculated as 
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After dealing with the zero-premium problem, an examination of BWS performance under 
different market conditions is carried out, namely, strong, moderate, and weak market conditions. 
Using a similar method to Hill and Gregory (2003), this thesis defines a bull market as one where 
a positive market return is associated with low volatility, and a bear market as one where a 
negative market return is combined with high volatility; a moderate market condition is described 
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as a state where there is an average return and normal volatility. These three states of market 
conditions are adopted and applied to the Australian market. Given the short sample period, this 
analysis is best performed for monthly portfolios. The returns and volatility of the ASX 200 index 
are used to identify the three market conditions. The next step estimates the performance of the 
BWS and equity portfolios over the three different market scenarios and tests which strategy 
works best under each of the different scenarios. 
 
A fundamental analysis of the buy–write and equity portfolios is then conducted. For 
instance, if intending to test for the liquidity of these portfolios, the analysis subcategorises the 
buy–write and equity portfolios into quartiles. This gives rise to four other portfolios, where the first 
quartile contains the most liquid stocks, while the last contains the most illiquid. The return of the 
buy–write portfolios for the first quartile is then calculated and compared with the return of the 
equity portfolios. The process is repeated for the remaining quartiles. Note that the trading volume 
is defined as the average monthly turnover ratio, where the monthly turnover ratio is obtained by 
dividing the monthly trading volume of a stock by the number of outstanding shares for the stock at 
the end of the month. Many studies use the turnover ratio as a consistent measure of trading 
volume, since the raw trading volume is not scaled and highly likely to be correlated with size.25 
The fundamental analysis is extended to other financial fundamentals, such as EPS, PE, leading 
PE, the price-to-book value ratio, the book-to-market ratio, market value, and dividend yield. 
 
3.4. Empirical Results 
 
This section reports the results of five different BWS areas tested in the empirical analysis, 
namely, efficiency, the optimal level of out-of-the-moneyness, interval estimates analysis, market 
                                                 
25
 See Campbell, Grossman, and Wang (1993) and Lee and Swaminathan (2000). 
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conditions, and fundamental analysis of the BWS on the Australian Stock Exchange. It also reports 
the results of various robustness tests, which are then compared to equity portfolios to test the 
superiority of the BWS. Using risk–return analysis, I find that the BWS strategy does not always 
violate the EMH and that under certain specific conditions it challenges the EMH. The findings 
show that BWS performance improves as a call option moves out-of-the-money, and then 
deteriorates as options get deeper out-of-the-money. Given that Australian options traders deal 
with quarterly options more regularly, the results show that the most favourable rebalancing period 
for a BWS in Australia is quarterly, as opposed to the monthly preference of US traders. 
Surprisingly, there is no evidence of any statistical difference between the performance of BWS 
and equity portfolios during weak market conditions. Nonetheless, it can be noted that equity 
portfolios surpass BWS portfolios under good market conditions. Moreover, when these portfolios 
are ranked on their financial fundamentals, the analysis still cannot demonstrate the superiority of 
the BWS. Furthermore, the study finds that fundamental analysis can either add value or destroy 
value in the BWS. 
 
This section is split into two major subsections: Part A, which focuses on the BWS return 
and risk characteristics, including the market condition analysis, and Part B, which discusses the 
findings of the fundamental analysis and robustness tests. 
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Part A: BWS Return and Risk Core Analysis 
 
3.4.1. The BWS and the EMH 
 
Table 3.2 shows the risk–return analysis of the BWS and equity portfolios for different levels of 
out-of-the-moneyness and interval estimates. Following Whaley (2002), the study reports the 
mean returns of the BWS and equity (EQTY) portfolios and their difference in the mean returns of 
these portfolios (EQTY - BWS), as well as their respective t-statistics, for all portfolios constructed. 
In other words, the study assesses the performance of buy–write portfolios against that of their 
respective equity portfolios. Theoretically, the investigation expects to observe a difference 
between the returns of equity portfolios and those of buy–write portfolios as a result of the 
additional premium obtained from writing options, which further reduces the initial investment 
costs. The results reported in Table 3.2 do not always support the hypothesis, however, since the 
equity portfolios clearly outperform the BWS on numerous occasions. For instance, Panel A of 
Table 3.2 illustrates that a 0–2% out-of-the-money buy–write portfolio rebalanced on a monthly 
basis earns, on average, 7.2%, while its corresponding equity portfolio yields 13.5%. This 
demonstrates that an equity portfolio outperforms the BWS by 6.3%, and this difference is 
statistically significant. 
 
 The rest of the empirical findings on the mean return, in the first column of Table 3.2, show 
that equity portfolios consistently provide better returns. These empirical findings are thus 
consistent with Kapadia and Szado (2007), Whaley (2002), and Feldman and Roy (2005), who 
show that the BWS does not outperform equity markets. However, these studies were carried out 
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on equity market indexes rather than individual stocks. Kapadia and Szado (2007) assess the 
profitability of the 0–2% BWS using monthly investment intervals on the Russell 200, and show 
that the BWS underperforms the Russell 200 index by only 0.1%. This difference is relatively small 
when compared to the Australian individual stocks market. Furthermore, the BWS that 
underperforms the most in this study is that for monthly investment intervals with 5–15% out-of-
the-money options (see Table 3.2, Panel A). The statistically significant return difference is 8.8%, 
and such a large percentage gap is empirically unusual. The results also challenge a number of 
other studies, in particular Jarnecic (2004), El-Hassan, Hall, and Kobarg (2004), Hill and Gregory 
(2003), Hill, Balasubramanian, Gregory, and Tierens (2006), and more recently O’Connell and 
O’Grady (2007). These studies argue that the BWS offers superior returns, but once again a direct 
comparison with their results (except for El-Hassan, Hall, and Kobarg, 2004) is not possible, since 
they use market indices. Although not strictly in the BWS area, Bollen and Whaley (2004) explain 
that option writing strategies on stock options are usually less profitable than index-based 
strategies, primarily due to demand and supply forces. The authors show that stock call options 
have a higher demand than index call options, thereby lowering the liquidity risk premium 
profitability of the stock options. 
 
 In addition, the literature highlights another benefit of BWS, namely, their lower volatility. 
The introduction of call options into physical stock portfolios theoretically acts as portfolio 
insurance, thereby reducing volatility. The majority of the existing literature demonstrates that buy–
write portfolios concurrently generate higher returns and lower volatility. These portfolios are 
regarded as the new efficient portfolios, and their existence is a direct violation of the EMH and 
portfolio theory. 
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 The next objective is to test whether buy–write portfolios give rise to significantly lower 
volatility than equity portfolios. The second to last column of Table 3.2 reports the volatility 
(standard deviation) of the equity portfolios, BWS portfolios, and the difference between these two 
portfolios (EQTY-BWS). The BWS volatility results in Table 3.2 also include the F-statistics for the 
difference in volatility between these two portfolios. A positive (negative) difference in volatility 
indicates that the buy–write portfolios generate a lower (higher) volatility than the equity portfolios. 
The validity of the previous empirical findings is tested using four different levels of out-of-the-
moneyness and three interval estimates. The results reported in Table 3.2 support the theoretical 
background, since the BWS yield significantly lower volatility than the equity portfolios. For 
instance, a monthly buy–write portfolio with 0–5% out-of-the-moneyness has a volatility of 6.7%, 
whereas that of the corresponding equity portfolio is 13.4%, resulting in a difference in volatility of 
6.7% (see Table 3.2, Panel A, column 8). This finding shows that the buy–write portfolio has a 
lower volatility than the equity portfolio and that this difference is statistically significant. In all 12 
portfolios studied, the analysis finds no cases where the volatility of the equity portfolios is lower 
than that of the BWS; however, in four cases the analysis does not find any statistical difference, 
and this occurs mainly with 0–15% out-of-the-money BWS portfolios. The study observes a 
statistical difference between the equity and BWS portfolios in most portfolios tested. Therefore, 
the results for eight of the portfolios studied are consistent with theory. A similar result is observed 
for downside risk, with the BWS offering a significantly lower volatility than equity portfolios. This is 
in line with Hill and Gregory (2003) and O’Connell and O’Grady (2007), who find that even after 
considering the negative skewness, the BWS generates a significantly lower downside risk than 
the equity portfolio. 
 
 This study combines the risk and return of BWS portfolios and then compares them to 
 59
 
 
those of equity portfolios. The general conclusion26 is that the BWS offers lower risk but pays a 
similar to lower return than that of equity portfolios. Markowitz (1952) refers to portfolios with lower 
risk and lower returns as efficient portfolios. Since the BWS portfolios do not generate higher 
returns combined with low volatility, the analysis can conclude that BWS do not violate the EMH. 
However to get a better understanding of the efficiency of the BWS, a risk-adjusted performance 
analysis is necessary. 
 
 The initial return volatility analysis provides two interesting cases in the quarterly portfolios 
that warrant further discussion (see Table 3.2, Panel B). In the first portfolio, the 0–5% out-of-the-
money BWS portfolio, the BWS has a lower volatility, 5.4%, than the equity portfolio, 12.7%, but 
the returns are not statistically different. In this particular instance, there is both theoretical and 
empirical consistency in the superiority of the BWS. In the second instance (see the 5–15% level 
of out-of-the-moneyness), it can be observed that the BWS offers statistically lower risk and lower 
returns. For a volatility of 6.2%, the BWS generates 8.7% returns, while the volatility of the equity 
portfolio is 12.8%, with a return of 14.5%. This portfolio is consistent with the EMH and depicts a 
positive relation between risk and return; however, it is not appropriate to compare these two 
portfolios, since they have different risk levels. Risk-adjusted27 returns are used to evaluate the 
better of the portfolios. 
 
 Columns three to eight in Table 3.2 show the performance measures, both bias and 
unbiased, risk-adjusted to the non-normality of the BWS and equity portfolios. The risk-adjusted 
performance findings show that the BWS does not clearly and consistently violate the EMH, and 
                                                 
26
 Mayhew and Mihov (2004) find that there is no change in the return and volatility characteristics when 
options are listed whilst Skinner (1989) highlights a volatility reduction in stocks with options. Given this and 
the relatively large market capitalisation of stock with options, I would expect a similar performance outcome 
between BWS portfolios and a portfolio containing stocks without options. 
27
 Lhabitant (2000) also argues for the need for appropriate risk-adjusted measures to evaluate the 
performance of BWS portfolios. 
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only does so under certain circumstances. For example, Table 3.2, Panel B, column 8, shows that 
the Sortino ratio for a 0–5% out-of-the-money buy–write portfolio that is rebalanced on a quarterly 
basis is 3.02, while its corresponding equity portfolio has a ratio of 1.24, a difference of 1.78. This 
shows that the BWS portfolio outperforms the equity portfolio on a risk-adjusted performance 
basis. The findings are similar to those for performance measures that do not control for non-
normality. For instance, a 0–5% out-of-the-money buy–write portfolio that is rebalanced quarterly 
outperforms an equity portfolio by a Sharpe ratio of 0.67. This outcome supports Jarnecic (2004), 
who demonstrates that a BWS provides superior risk-adjusted returns when compared to a buy 
and hold strategy. However, when the analysis examines a BWS with deeper out-of-the-money 
options, its superiority deteriorates. For instance, a 5–15% out-of-the-money buy–write portfolio 
rebalanced on a quarterly basis underperforms an equity portfolio by a Sortino ratio of 0.46. 
Similar BWS underperformance on a risk-adjusted basis occurs at various out-of-the-moneyness 
levels and interval estimates. For monthly portfolios, all the levels of out-of-the-moneyness show 
that equity does better than the BWS. As for the remaining portfolio rebalancing periods, the same 
is observed for deeper out-of-the-moneyness only. Such findings are inconsistent with the bulk of 
the BWS literature,28 which argues otherwise. In that sense, the results of the risk-adjusted 
performance challenge the notion that a BWS always violates the EMH. 
 
                                                 
28
 See Jarnecic (2004), El-Hassan, Hall, and Kobarg (2004), Feldman and Roy (2005), Isakov and Morard 
(2001), Hill and Gregory (2003), Hill, Balasubramanian, Gregory, and Tierens (2006), O’Connell and 
O’Grady (2007), Kapadia and Szado (2007), and Leggio and Lien (2008), who show that the BWS 
outperforms the buy and hold strategies on a risk-adjusted basis. 
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Table 3.2:  Return, Risk, and Adjusted Risk–Return Performance for Buy–Write and Equity Portfolios 
Panel A: Annualised return, risk, and adjusted risk–return performance of BWS and equity (EQTY) portfolios with monthly 
rebalancing intervals for different levels of out-of-the-moneyness, January 1995 to October 2006. The table also shows the 
difference between the equity and BWS portfolios (EQTY - BWS). The corresponding t-statistics are provided in parentheses. 
  
Mean   
Jensen 
Alpha 
M 
Squared Sharpe Treynor Leland Sortino   
Standard 
Deviation 
Downside 
Risk 
Out-of-the-Money Range: 0–2% 
BWS 7.2%***  0.01 -0.04 0.21 0.27 0.01 0.27  6.9% 5.4% 
 (12.34)    (0.80) (1.03)      
EQTY 13.5%***  0.02 0.01 0.64** 0.08 -0.03 1.08  12.2% 7.3% 
 (13.24)    (1.84) (0.23)      
EQTY – BWS 6.3%***  0.01 0.05 0.43*** -0.19*** -0.04 0.81  5.3%*** 1.9%** 
 (5.72)    (38.76) (-16.92)    (1.76) † (1.36) † 
Out-of-the-Money Range: 0–5% 
BWS 9.4%***  0.03 0.00 0.55** 0.20 0.02 0.85  6.7% 4.3% 
 (16.81)    (2.14) (0.78)      
EQTY 15.3%***  0.04 0.02 0.71** 0.1 -0.02 1.24  13.4% 7.7% 
 (13.57)    (1.95) (0.27)      
EQTY – BWS 5.9%***  0.01 0.02 0.16*** -0.10*** -0.04 0.39  6.7%*** 3.4%*** 
 (5.57)    (15.14) (-9.80)    (2.02) † (1.78) † 
Out-of-the-Money Range: 5–15% 
BWS 1.5%**  -0.06 -0.11 -0.47 -0.12 -0.08 -0.61  8.9% 6.9% 
 (2.00)    (-1.58) (-0.40)      
EQTY 10.3%***  -0.01 -0.02 0.36 0.05 -0.06 0.59  12.7% 7.9% 
 (9.71)    (1.02) (0.13)      
EQTY – BWS 8.8%***  0.05 0.09 0.83*** 0.17*** 0.02 1.20  3.8%** 1.0% 
 (8.84)    (83.78) (16.72)    (1.43) † (1.13) † 
Out-of-the-Money Range: 0–15% 
BWS 3.6%***  -0.05 -0.08 -0.16 -0.04 -0.07 -0.21  12.8% 9.7% 
 (3.38)    (-0.45) (-0.12)      
EQTY 12.4%***  0.01 0.00 0.52 0.07 -0.05 0.84  12.9% 7.9% 
 (11.45)    (1.44) (0.19)      
EQTY – BWS 8.7%***  0.06 0.08 0.68*** 0.11*** 0.02 1.05  0.1% -1.8% 
 (7.83)    (60.88) (9.79)    (1.00) † (1.22) † 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
† F-statistics for the difference in standard deviations. 
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Table 3.2: Return, Risk, and Adjusted Risk–Return Performance for Buy–Write and Equity Portfolios (continued) 
Panel B: Annualised return, risk, and adjusted risk–return performance of BWS and equity (EQTY) portfolios with quarterly 
rebalancing intervals for different levels of out-of-the-moneyness, January 1995 to October 2006. The table also shows the 
difference between the equity and BWS portfolios (EQTY - BWS). The corresponding t-statistics are provided in parentheses. 
  
Mean   
Jensen 
Alpha 
M 
Squared Sharpe Treynor Leland Sortino   
Standard 
Deviation 
Downside 
Risk 
Out-of-the-Money Range: 0–2% 
BWS 10.3%***  0.04 0.02 0.87*** 0.57** 0.04 1.92  5.2% 2.4% 
 (13.58)    (3.80) (2.47)      
EQTY 14.7%***  0.02 0.01 0.73** 0.09 0.02 1.51  12.3% 5.9% 
 (8.29)    (2.09) (0.26)      
EQTY – BWS 4.4%**  -0.02 -0.02 -0.14*** -0.92*** -0.02 -0.41  7.1%*** 3.5%*** 
 (2.41)    (-7.57) (-25.80)    (2.34) † (2.49) † 
Out-of-the-Money Range: 0–5% 
BWS 12.8%***  0.07 0.07 1.30*** 2.11*** 0.06 3.02  5.4% 2.3% 
 (16.28)    (5.56) (9.06)      
EQTY 13.7%***  0.01 0.00 0.63** 0.08 0.01 1.24  12.7% 6.5% 
 (7.47)    (1.76) (0.22)      
EQTY – BWS 0.9%  -0.06 -0.07 -0.67*** -2.03*** -0.05 -1.78  7.3%*** 4.2%*** 
 (0.51)    (-35.44) (-107.88)    (2.34) † (2.77) † 
Out-of-the-Money Range: 5–15% 
BWS 8.7%***  0.02 -0.02 0.48** 0.27 0.02 0.90  6.2% 3.3% 
 (9.74)    (1.94) (1.07)      
EQTY 14.5%***  0.02 0.00 0.69** 0.08 0.02 1.36  12.8% 6.5% 
 (7.85)    (1.92) (0.24)      
EQTY – BWS 5.8%***  0.00 0.02 0.21*** -0.19*** 0.00 0.46  6.6%*** 3.2%** 
 (3.21)    (11.20) (-9.82)    (2.07) † (1.97) † 
Out-of-the-Money Range: 0–15% 
BWS 12.0%***  0.04 -0.01 0.57** 0.20 0.03 0.99  11.1% 6.3% 
 (7.48)    (1.70) (0.61)      
EQTY 14.0%***  0.01 0.00 0.65** 0.08 0.01 1.30  12.7% 6.4% 
 (7.64)    (1.83) (0.23)      
EQTY – BWS 2.0%  -0.03 0.01 0.08*** -0.12*** -0.02 0.31  1.6% 0.1% 
 (1.06)    (4.57) (-6.43)    (1.14) † (1.01) † 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
† F-statistics for the difference in standard deviations. 
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Table 3.2: Return, Risk, and Adjusted Risk–Return Performance for Buy–Write and Equity Portfolios (continued) 
Panel C: Annualised return, risk, and adjusted risk–return performance of BWS and equity (EQTY) portfolios with yearly 
rebalancing intervals for different levels of out-of-the-moneyness, January 1995 to October 2006. The table also shows the 
difference between the equity and BWS portfolios (EQTY - BWS). The corresponding t-statistics are provided in parentheses. 
  
Mean   
Jensen 
Alpha 
M 
Squared Sharpe Treynor Leland Sortino   
Standard 
Deviation 
Downside 
Risk 
Out-of-the-Money Range: 0–2% 
BWS 9.9%***  0.05 0.02 1.03*** -0.26 0.06 17.75  4.0% 0.2% 
 (8.48)    (5.13) (-1.32)      
EQTY 16.9%***  0.03 0.01 0.92** 0.10 0.05 4.60  12.1% 2.4% 
 (4.83)    (2.65) (0.30)      
EQTY – BWS 7.0%  -0.02 -0.01 -0.11** 0.36*** -0.01 -13.15  8.1%** 2.2%*** 
 (1.75)    (-2.54) (8.87)    (3.01) † (10.42) † 
Out-of-the-Money Range: 0–5% 
BWS 13.1%***  0.07 0.06 1.45*** 1.25*** 0.08 6.55  5.1% 1.1% 
 (8.90)    (6.41) (5.56)      
EQTY 15.5%***  0.01 0.00 0.79** 0.09 0.02 2.61  12.4% 3.7% 
 (4.32)    (2.23) (0.26)      
EQTY – BWS 2.4%  -0.06 -0.06 -0.66*** -1.16*** -0.06 -3.94  7.3%** 2.6%** 
 (0.64)    (-16.78) (-29.58)    (2.44) † (3.33) † 
Out-of-the-Money Range: 5–15% 
BWS 11.7%***  0.07 -0.01 0.66** -0.42 0.08 1.25  9.1% 4.8% 
 (4.49)    (2.21) (-1.41)      
EQTY 16.1%***  0.02 0.00 0.84** 0.09 0.04 3.67  12.3% 2.8% 
 (4.52)    (2.40) (0.27)      
EQTY – BWS 4.4%  -0.05 0.01 0.18*** 0.51*** -0.04 2.42  3.2% -2% 
 (0.98)    (3.85) (11.22)    (1.36) † (1.71) † 
Out-of-the-Money Range: 0–15% 
BWS 15.8%***  0.11 0.02 0.98** -1.93*** 0.11 3.57  10.3% 2.8% 
 (5.34)    (3.07) (-6.01)      
EQTY 15.9%***  0.02 0.01 0.93** 0.10 0.04 3.70  10.9% 2.7% 
 (5.03)    (2.81) (0.31)      
EQTY – BWS 0.1%  -0.09 -0.01 -0.05 2.03*** -0.07 0.13  0.6% -0.1% 
 (0.02)    (-1.19) (45.03)    (1.07) † (1.03) † 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
† F-statistics for the difference in standard deviations.  
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3.4.2. The Optimal Level of Out-of-the-moneyness of the BWS 
 
Theoretically, there is an inverse relation between the profitability of a BWS and the level of out-of-
the-moneyness (Hill and Gregory, 2003; Hill, Balasubramanian, Gregory, and Tierens, 2006; 
Kapadia and Szado, 2007). This study’s findings (see Figure 3.1) partially support this theoretical 
argument. Initially, when call options move from 0–2% to 0–5%, the return of the BWS improves 
for three different rebalancing periods. As the call options move deeper out-of-the-money, the 
returns of the BWS deteriorate systematically. These results are thus consistent with previous 
empirical findings.29 The 0–15% out-of-the-moneyness level yielded the highest profit for the yearly 
portfolios (see Figure 3.1); however, this level does not consistently maximise profit for the other 
rebalancing periods. When the analysis considers the 0–5% level of out-of-the-moneyness, the 
study finds that the highest return for the remaining interval occurs within this range. Hence, the 
study cannot clearly determine the optimal level of out-of-the-moneyness for the BWS. While the 
literature documents the relation between the level of out-of-the-moneyness and BWS 
performance, it fails to describe that between the volatility of the strategy and the level of out-of-
the-moneyness. As depicted in Figure 3.2, as the call option moves away from 0–2% (until it 
reaches 0–15%), the volatility of the BWS increases. Interestingly, for deeper out-of-the-money 
options (5–15%), the volatility drops. 
 
3.4.3. The Most Favourable Portfolio Rebalancing Interval of the BWS 
 
The current literature suggests that monthly intervals are the most favourable portfolio rebalancing 
intervals for the BWS. This study’s findings, however, show otherwise for the Australian market. As 
                                                 
29
 See Hill and Gregory (2003), Hill, Balasubramanian, Gregory, and Tierens (2006), and Kapadia and 
Szado (2007).  
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shown in Figure 3.1, monthly portfolios produce the lowest profits when compared to quarterly and 
yearly intervals. This outcome is inconsistent with Hill, Balasubramanian, Gregory, and Tierens 
(2006), who find that in the USA a BWS with monthly rebalancing earns a higher return than a 
quarterly rebalancing interval strategy. One possible explanation for the difference in findings is 
that American market participants trade more frequently with monthly options, while Australian 
market players trade more frequently with quarterly options. This difference in preference is 
highlighted by Chan and Pinder (2000) and Fong, Gallagher, and Ng (2005) who demonstrate that 
ASX traders prefer quarterly options whilst Lakonishok, Lee, Pearson, and Poteshman (2007) 
highlights the American traders prefer monthly options. For 0–2% out-of-the-money portfolios, the 
study finds that quarterly rebalancing offers the highest returns, and for deeper out-of-the-money 
call options, yearly portfolios are more profitable. Interestingly, Figure 3.2 shows that monthly 
portfolios generate the highest volatility, while yearly portfolios generate the least. When the 
analysis combines the risk and return of the rebalancing interval, it finds that yearly portfolios are 
preferable, since they offer the lowest risk and the highest returns. 
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Figure 3.1: The Optimal Level of Out-of-the-moneyness and Rebalancing Interval for Maximising the 
Returns of BWS Portfolios, January 1995 to October 2006 
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Figure 3.2: The Optimal Level of Out-of-the-moneyness and Rebalancing Interval for Minimising the 
Risk of BWS Portfolios, January 1995 to October 2006 
0%
2%
4%
6%
8%
10%
12%
14%
0% to 2% 0% to 5% 0% to 15% 5% to 15%
Out-of-Moneyness Level
B
u
y-
W
rit
e 
St
ra
te
gy
 
Po
rt
fo
lio
s 
St
an
da
rd
 
D
ev
ia
tio
n
Monthly Quarterly Yearly
 
 67
 
 
 
3.4.4. BWS Under Different Market Conditions 
 
According to the current literature, BWS performance varies with the state of the economy. Table 
3.330 reports the performance of BWS and equity portfolios and the difference between them under 
weak, moderate, and strong market conditions. The evidence from the last column of Table 3.3 
contradicts the majority of the literature, since the study finds no statistical difference between the 
returns of these two portfolios. For instance, under weak market conditions, a 0–2% out-of-the-
money BWS earns a mean return of 0.9% and the equity portfolio achieves a -4.6% mean return. 
However, the difference in mean returns is not statistically significant. These results contradict the 
findings of Groothaert and Thomas (2003), El-Hassan, Hall, and Kobarg (2004), Feldman and Roy 
(2005), Hill and Gregory (2003), and Hill, Balasubramanian, Gregory, and Tierens (2006), who 
illustrate the superiority of the BWS during weak market periods. This inconsistency may arise 
because of the different definitions of what constitutes a weak market condition. The prior literature 
defines a weak market as one with negative returns, whereas this analysis defines a weak market 
condition as a state in which the returns are negative and volatility is high. The results for strong 
market conditions, however, are consistent with the existing literature, in that the analysis finds 
that for the 0–2% and 0–5% out-of-the-money BWS (see column 1 of Table 3.3), the 
corresponding equity portfolios outperform the BWS portfolios. Note that other than for these two 
out-of-the-money levels during the strong market, this analysis cannot find any difference in the 
returns of equity and BWS portfolios. 
 
Table 3.3 also reports the standard deviations of the equity and BWS portfolios and the 
difference in volatility between the two. In a BWS, the presence of a call option is meant to reduce 
                                                 
30
 Note that the study only reports the findings of monthly portfolios, since quarterly and yearly portfolios are 
subject to small-sample issues. 
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the risk of this strategy, and these results allow the study to evaluate the risk of these portfolios 
during the three market conditions. The last column of Table 3.3 shows that during weak market 
conditions the standard deviation of the BWS for a 0–2% level of out-of-the-moneyness is 2.5%, 
while the risk of the equity portfolios is 2.7%. In this instance and for the 0–5% level of out-of-the-
moneyness (for the weak market condition), the study finds that the BWS offers a lower risk. 
However, there is no evidence of statistical difference in the volatility of the equity and BWS 
portfolios under moderate market conditions. Surprisingly, the study documents that equity 
portfolios are less risky for the remaining cases (i.e., for the strong market condition and for a 
deeper out-of-the-money BWS during weak market conditions). 
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Table 3.3:  BWS Performance During Strong, Weak, and Moderate Market Conditions 
The table shows the annualised returns and volatility of monthly rebalancing BWS and equity (EQTY) portfolios 
during strong, weak, and moderate market conditions for different levels of out-of-the-moneyness, from 
January 1995 to October 2006. The table also shows the difference between equity and BWS portfolios (EQTY 
- BWS). The corresponding t-statistics are provided in parentheses. 
 
Strong Market   Moderate Market   Weak Market  
Mean Standard Deviation  Mean 
Standard 
Deviation  Mean 
Standard 
Deviation 
Out-of-the-moneyness Range: 0–2% 
BWS 1.4% 1.0%  1.8% 1.4%  0.9% 2.5% 
 (1.45)   (1.23)   (0.35)  
EQTY 4.6%*** 0.9%  2.7% 1.6%  -4.6% 2.7% 
 (5.27)   (1.70)   (-1.69)  
EQTY – BWS 3.1%** -0.1%***  0.9% 0.1%  -5.5% 0.3%*** 
 (2.85) (83.92)†  (0.34) (0.53)†  (-1.49) (45.71)† 
Out-of-the-moneyness Range: 0–5% 
BWS 1.9% 1.2%  -0.4% 5.1%  -0.2% 3.1% 
 (1.59)   (-0.08)   (-0.05)  
EQTY 4.4%*** 1.1%  3.4% 3.0%  -4.9% 3.3% 
 (3.90)   (1.11)   (-1.49)  
EQTY – BWS 2.5%** -0.1%***  3.8% -2.1%  -4.7% 0.2%*** 
 (2.23) (33.51)†  (0.46) (1.20)†  (-1.13) (24.54)† 
Out-of-the-moneyness Range: 0–15% 
BWS 2.3% 2.1%  0.4% 5.2%  -2.3% 3.6% 
 (1.11)   (0.07)   (-0.63)  
EQTY 4.3%*** 1.1%  3.1% 2.9%  -5.2%** 2.7% 
 (4.06)   (1.07)   (-1.93)  
EQTY – BWS 2.0% -1.0%***  2.8% -2.3%  -2.9% -0.9%** 
 (1.00) (11.36)†  (0.34) (0.64)†  (-0.75) (6.45)† 
Out-of-the-moneyness Range: 5–15% 
BWS 1.7% 1.9%  0.5% 4.1%  -2.3% 3.5% 
 (0.88)   (0.11)   (-0.65)  
EQTY 3.7%** 1.8%  3.4% 2.7%  -5.2%** 2.7% 
 (2.06)   (1.26)   (-1.93)  
EQTY – BWS 2.0% -0.1%**  2.9% -1.5%  -2.9% -0.8%** 
 (0.82) (8.75)†   (0.44) (1.04)†   (-0.70) (6.78)† 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
† F-statistics for the difference in standard deviation 
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3.4.5. Summary 
 
The BWS return–risk analysis shows that the BWS violates the EMH under certain 
conditions. The results demonstrate that the BWS generates a lower return than a 
simple buy and hold equity strategy; however, it offers lower volatility than the equity 
strategy. While the lower return outcome is inconsistent with the bulk of the literature on 
the BWS, the significantly lower volatility offered by the BWS is in line. The lower return 
and volatility outcome for the BWS in comparison to an equity buy and hold strategy 
makes it necessary to undertake a risk-adjusted return analysis of the strategy to 
determine the BWS performance’s superiority. The risk-adjusted returns highlight that 
the BWS provides investors with superior risk-adjusted returns when 0–5% out-of-the-
money call options are used in a quarterly or yearly rebalancing BWS. This supports 
Jarnecic’s (2004) finding of superior BWS performance. In terms of market conditions, 
the results do not identify the dominance of BWS over an equity strategy during weak 
markets, in contradiction with the literature. In line with the literature, however, the equity 
strategy does provide superior performance over the BWS during strong market 
conditions. 
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Part B: BWS Fundamental Analysis and Robustness Test 
 
3.4.6. A Fundamental Analysis of the BWS 
 
This section examines whether there is any relation between financial fundamentals and 
past portfolio returns for equity and BWS portfolios listed in the Australian market. Table 
3.4 reports the annualised returns for portfolios formed on the basis of a one-way sort of 
BWS portfolios and a number of fundamentals such as EPS, PE, leading PE, price to 
book value, book value, volume, market value, and dividend yield. The analysis was 
conducted for all levels of out-of-the-moneyness, as well as for all rebalancing periods. 
For the purposes of discussion, the study initially focuses on the findings for the 0–2% 
out-of-the-moneyness, the first quartile, and the fourth quartile (the full results of the 
fundamental analysis are presented in Appendix 3.1). The first quartile (Q1) represents 
portfolios with the highest financial fundamental values, while the fourth quartile (Q4) 
contains those with the lowest values. The analysis then reports the performance of the 
BWS and equity portfolios and the difference between them (EQTY-BWS) within these 
two quartiles. Thus, when the BWS portfolios perform better (worse) than the equity 
portfolios, the EQTY-BWS portfolios result in a negative (positive) value. The results 
show mixed returns for the EQTY-BWS for the different scenarios; hence the study 
cannot find any evidence that, conditional on financial variables, equity portfolios 
consistently outperform BWS portfolios. For instance, in high-EPS portfolios for the 0–
2% level of out-of-the-moneyness (see Table 3.4, first column), rebalanced on a monthly 
basis, the BWS portfolio earned, on average, 9.1% and the equity portfolio, on average, 
22.5% (statistically significant at the 1.0% level). This implies that the equity portfolio 
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earned a return in excess of 13.4% over the equity portfolio. In other words, in this 
particular example, it would be best to invest in the high-EPS equity portfolio. Similarly, 
the analysis finds that high-EPS equity portfolios rebalanced on a yearly basis for the 0–
2% level of out-of-the-moneyness are more profitable than the BWS portfolios. However, 
the remaining31 evidence for the EPS portfolios illustrates that there is no significant 
difference in the returns of BWS and equity portfolios. 
 
Table 3.4 shows the performance results of portfolios with high- and low-PE 
ratios. Interestingly, the study finds that equity portfolios surpass BWS portfolios by 
12.1% for portfolios with low-PE ratios that are rebalanced monthly. Nevertheless, when 
the rebalancing periods are altered to quarterly, there is no statistical difference between 
the BWS and equity portfolios with high PE values. The PE ratio (also known as trailing 
PE, calculated by the stock price divided by last known earnings) is used when an 
analyst cannot forecast a company’s earnings; on the other hand, the leading PE is used 
when forecasted earnings are available. In this sample, the study finds no major 
difference between the leading PE and trailing PE, and consequently the findings in 
column 3 of Table 3.4 are similar to those for the trailing PE. 
 
For portfolios ranked on price to book value, equity portfolios outperform BWS 
portfolios when ranked according to low price-to-book ratio. Table 3.4 documents that 
the returns for equity portfolios exceed those of BWS portfolios on three counts for 
portfolios with a low price to book value, while there is no significant difference in the 
returns of portfolios with a high price to book value. For the remaining fundamentals 
(e.g., book value, volume, market value, and dividend yield), the analysis finds that 
                                                 
31
 This includes the other findings, which are not reported. 
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equity portfolios provide superior returns when compared to BWS portfolios. The BWS 
and equity portfolios have been ranked by financial fundamentals and compared their 
performance, but even after an extensive stock selection analysis, this study cannot find 
any strong evidence of the superiority of the BWS. 
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Table 3.4:  Performance of the BWS and Equity Portfolios for Different Market Fundamentals 
This table shows the performance of the 0–2% out-of-the-money BWS and equity (EQTY) portfolios for monthly, quarterly, and yearly rebalancing 
intervals, January 1995 to October 2006. The BWS and equity portfolios are constructed based on each of the following market fundamentals: 
EPS, PE, leading PE, price to book value (Price to BV), book to market (B/M), volume, market value (MV), and dividend yield. The stocks are 
ranked in descending order based on each of these fundamentals and then categorised into quartiles (Q1 to Q4). The stocks in each quartile are 
then used to construct the BWS and equity portfolios. The table shows the mean returns of the BWS equity and equity portfolios and the difference 
between the two (EQTY - BWS), for quartile 1 (Q1) and quartile 4 (Q4) for each market fundamental. The corresponding t-statistics are provided in 
parentheses. 
      
EPS PE Leading PE 
Price to 
BV B/M Volume MV 
Dividend 
Yield 
Monthly Rebalancing Intervals 
Q1 
BWS Mean 9.1%*** 4.3%*** 4.3%*** 5.5%*** 7.4%*** 5.5%*** 7.4%*** 9.5%*** 
  (6.32) (5.87) (5.87) (6.03) (8.36) (5.54) (6.39) (7.32) 
EQTY Mean 22.5%*** -0.6% -0.6% 8.5%** 19.6%*** 12.3%** 14.4%*** 15.6%*** 
  (6.53) (-0.13) (-0.13) (2.89) (3.91) (2.80) (4.25) (4.27) 
EQTY-BWS Mean 13.4%*** -4.9% -4.9% 3% 12.2%** 6.8% 7%** 6.1%** 
  (5.01) (-1.16) (-1.16) (1.33) (2.49) (1.49) (2.49) (2.43) 
           
Q4 
BWS Mean 5.0%*** 6.2%*** 6.2%*** 7.7%*** 7.7%*** 7.2%*** 6.0%*** 4.0%*** 
  (7.83) (6.60) (6.53) (6.77) (8.67) (9.99) (6.46) (3.11) 
EQTY Mean 0.3% 18.3%*** 18.4%*** 18.7%*** 12.5%*** 15%*** 13%** 8.5% 
  (0.07) (4.60) (4.59) (4.41) (3.66) (4.21) (2.25) (1.54) 
EQTY-BWS Mean -4.7% 12.1%** 12.2%** 11%** 4.8% 7.8%** 7% 4.5% 
  (-0.94) (2.70) (2.70) (2.41) (1.59) (2.43) (1.26) (0.89) 
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Table 3.4: Performance of the BWS and Equity Portfolios for Different Market Fundamentals (continued) 
Quarterly Rebalancing Intervals 
Q1 
BWS Mean 17.6%*** 10.8%*** 10.8%*** 13.3%*** 8.7% 9.7%*** 18.1%*** 5.7% 
  (8.36) (8.15) (8.15) (5.13) (1.70) (4.61) (8.27) (1.34) 
EQTY Mean 25.4%*** 5.4% 5.4% 11.1%** 14.1%*** 13.6%*** 17%*** 15.3%*** 
  (5.07) (1.26) (1.26) (3.08) (3.91) (3.64) (3.60) (3.91) 
EQTY-BWS Mean 7.8% -5.4% -5.4% -2.2% 5.4% 3.9% -1.1% 9.6%** 
  (1.31) (-1.27) (-1.27) (-0.53) (0.95) (1.03) (-0.20) (1.80) 
           
Q4 
BWS Mean 2.8% 4.2% 4.3% 3.2% 9.3%** 7.7% 4.9% 8.3%*** 
  (0.53) (0.81) (0.81) (0.61) (2.74) (1.63) (1.37) (3.23) 
EQTY Mean 4.7% 13.1%*** 13.1%*** 19.2%*** 16.9%*** 22.3%*** 7.3%** 12.2%** 
  (1.34) (3.40) (3.43) (5.42) (4.51) (7.37) (2.10) (2.58) 
EQTY-BWS Mean 1.9% 8.9% 8.8% 16%** 7.6% 14.6%** 2.4% 3.9% 
  (0.30) (1.42) (1.43) (2.87) (1.28) (2.17) (0.73) (0.95) 
Yearly Rebalancing Intervals 
Q1 
BWS Mean 11.7% 7.6% 7.6% 10.1% 11.2% 9.3% 11.0% 8.6% 
  (9.14) (5.78) (5.78) (4.03) (6.63) (4.79) (5.82) (4.49) 
EQTY Mean 22.9% 6.4% 6.4% 12.6% 26.7% 16.2% 15.2% 15.8% 
  (6.37) (1.41) (1.41) (2.99) (6.58) (3.29) (5.08) (3.42) 
EQTY-BWS Mean 11.2%** -1.2% -1.2% 2.5% 15.5%*** 6.9% 4.2% 7.2% 
  (2.69) (-0.23) (-0.23) (0.46) (2.93) (1.22) (1.20) (1.41) 
           
Q4 
BWS Mean 7.7% 9.8% 9.8% 9.2% 10.1% 9.1% 9.4% 9.4% 
  (3.96) (5.00) (5.00) (6.54) (5.29) (6.64) (6.52) (7.05) 
EQTY Mean 7.9% 17.7% 17.7% 21.8% 11.2% 21.7% 22.9% 21.0%s 
  (1.68) (2.94) (2.94) (6.27) (2.88) (6.12) (2.98) (5.83) 
EQTY-BWS Mean 0.2% 7.9% 7.9% 12.6%*** 1.1% 12.6%*** 13.5% 11.6%*** 
  (0.03) (1.22) (1.22) (2.82) (0.27) (2.70) (1.61) (2.49) 
*** Testing whether the equity portfolio outperforms the buy–write portfolio at the 1% level of significance. 
** Testing whether the equity portfolio outperforms the buy–write portfolio at the 5% level of significance. 
* Testing whether the equity portfolio outperforms the buy–write portfolio at the 10% level of significance. 
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The next step is to determine whether the stock selection process enhances the 
BWS. Panel A of Table 3.5 shows that while there are instances where fundamental analysis 
adds value to the BWS portfolios, it is more of a value destruction exercise for them. For 
example, the first and second columns of Table 3.5 show the annualised returns of the BWS 
for all 179 firms and of the high-EPS buy–write portfolios, respectively. For a BWS with 
monthly rebalancing intervals and a 0–2% level of out-of-the-moneyness, the return of the 
BWS for the 179 firms is 7.2% and that for the high-EPS buy–write portfolios is 9.1%. A 
stock selection process on the basis of high EPS yields a value enhancement of 0.9% for the 
BWS. Such results persist for the remaining levels of out-of-the-moneyness and rebalancing 
periods. The formation of high-EPS portfolios demonstrates that there are value 
enhancements, and as the analysis extends to other fundamentals, it is found that portfolios 
with high market and book-to-market value offer similar benefits (as well as high price to 
book value and high dividend yield, but to a lesser degree). Conversely, investors must be 
careful in generalising these findings, since other fundamentals, such as a high trailing P/E, 
leading P/E, price to book value, or volume and a low EPS, market value, or dividend yield 
are value destructive for the BWS (see Table 3.5). The findings are thus in accordance with 
El-Hassan, Hall, and Kobarg (2004) and Board, Sutcliffe, and Patrinos (2000), who 
demonstrate value added in terms of large-cap stocks and value destruction, respectively. 
 
This examination is extended to equity portfolios, where the benefit of the 
fundamental analysis exercise is twofold (see Appendix 3.1). First, it allows the study to have 
a deeper understanding of Australian equity markets and, second, it enables the analysis to 
determine the factors that jointly affect equity and BWS portfolios. The fundamental factors 
that enhance the quality of equity returns are a high EPS, book-to-market ratio, and dividend 
yield and a low price to book value. Low PE, low volume traded, and market value are other 
factors that had weaker positive effects on returns. The equity value destruction fundamental 
 77 
 
 
factors are a low EPS, book-to-market ratio, and dividend yield and a high trailing P/E, 
leading P/E, and price to book value. Not surprisingly, most of the factors that affect equity 
portfolios tend to have a similar effect on the BWS. 
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Table 3.5:  Performance Comparison of BWS Portfolios for Different Market Fundamentals 
The table shows the performance of the BWS portfolios for monthly, quarterly, and yearly rebalancing intervals for different levels of out-of-the-
moneyness, January 1995 to October 2006. The stocks are ranked in descending order and then categorised into high and low categories based on the 
top quartile (Q1) and bottom quartile (Q4), respectively, for each of the following fundamentals: EPS, PE, leading PE, price to book value (Price to BV), 
book-to-market ratio (B/M), volume, market value (MV), and dividend yield. Stocks with high and low market fundamentals are then used to construct the 
BWS and equity portfolios.  
   
Full-Sample 
Returns   EPS PE Leading PE Price to BV B/M Volume MV Dividend Yield 
Monthly Rebalancing Intervals 
0–2% High 7.2%  9.1% 4.3% 4.3% 5.5% 7.4% 5.5% 7.4% 9.5% 
 Low   5.0% 6.2% 6.2% 7.7% 7.7% 7.2% 6.0% 4.0% 
0–5% High 9.4%  15.5% -2.2% -2.2% 5.0% 13.1% 8.4% 16.7% 10.0% 
 Low   3.0% 12.5% 12.5% 11.3% 12.2% 9.0% 5.9% 6.9% 
0–15% High 3.6%  18.8% -14.0% -14.0% -20.4% 4.6% -6.6% 14.0% 4.1% 
 Low   -5.6% 2.7% 2.7% 2.9% 2.3% 4.8% -5.8% -0.1% 
5–15% High 1.5%  14.5% -4.1% -4.1% 1.9% 1.3% -3.0% 9.7% 3.2% 
 Low   -2.8% -3.7% -3.7% 0.6% 7.9% 4.4% 2.6% 2.5% 
Quarterly Rebalancing Intervals        
0–2% High 10.3%  17.6% 10.8% 10.8% 13.3% 8.7% 9.7% 18.1% 5.7% 
 Low   2.8% 4.2% 4.3% 3.2% 9.3% 7.7% 4.9% 8.3% 
0–5% High 12.8%  21.4% 11.1% 11.1% 13.9% 11.7% 14.7% 21.6% 10.7% 
 Low   2.9% 8.5% 8.5% 5.1% 10.4% 8.8% 5.5% 10.4% 
0–15% High 12.0%  34.7% 7.1% 7.1% 14.3% 15.5% 9.3% 31.3% 14.0% 
 Low   -6.8% 3.6% 3.6% 1.3% 4.0% 11.7% -2.1% 7.7% 
5–15% High 8.7%  21.6% 3.9% 3.9% 7.0% 7.8% 11.5% 18.7% 10.3% 
 Low   -0.3% 6.4% 6.4% 6.2% 6.4% 8.4% 3.3% 3.3% 
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Table 3.5: Performance Comparison of BWS Portfolios for Different Market Fundamentals (continued) 
Yearly Rebalancing Intervals 
0–2% High 9.9%  11.7% 7.6% 7.6% 10.1% 11.2% 9.3% 11.0% 8.6% 
 Low   7.7% 9.8% 9.8% 9.2% 10.1% 9.1% 9.4% 9.4% 
0–5% High 13.1%  17.6% 8.8% 8.8% 13.1% 13.3% 14.3% 16.6% 11.2% 
 Low   8.6% 13.0% 13.0% 13.8% 13.1% 8.8% 9.7% 12.9% 
0–15% High 15.8%  29.2% 12.3% 12.3% 15.7% 19.9% 20.9% 24.7% 23.6% 
 Low   -1.3% 4.5% 4.5% 5.1% 5.7% 5.4% 2.1% 3.3% 
5–15% High 11.7%  19.6% 9.6% 9.6% 13.5% 12.7% 14.8% 16.6% 16.0% 
  Low   -2.5% 0.2% 0.2% 4.6% 3.8% -1.1% 0.0% 1.2% 
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3.4.7. Robustness Tests 
 
This section addresses the issue of the illiquidity of the options encountered in this area 
of research. The illiquidity analysis reports the returns and risk of BWS portfolios 
constructed using actual option premiums, traded premiums, and fair value premiums 
and their respective equity portfolios, including the t-statistics for all the portfolios. To 
overcome the illiquidity of the Australian options market, the study adopts the following 
two measures. First, it excludes all the zero premiums from the data set and, while this 
method is unrealistic, since it assumes that investors will always earn a premium on out-
of-the-money call options, it allows the study to test whether the results of the actual 
premiums analysis will change. It is important to note that for the robustness tests, the 
study only stress-tests the results on the risk–return relation, the level of out-of-the-
moneyness, and the interval estimate. Panel A of Table 3.6 shows the robustness test 
annualised returns of buy–write portfolios and equity portfolios at different levels of 
moneyness and interval estimates. The results of this exercise do not uncover any major 
differences in the results. For instance, the second column of Table 3.6, Panel A, 
illustrates that a 0–2% out-of-the-money buy–write portfolio that is rebalanced on a 
monthly basis earns, on average, 6.9%, while its corresponding equity portfolio yields 
14.5%. This demonstrates that the equity portfolio outperforms the BWS by 7.6%, and 
this difference is statistically significant. The rest of the traded premium return findings, in 
the second column of Table 3.6, show that equity portfolios consistently provides better 
returns. In other words, even if traders were to earn the traded option premiums, the 
major conclusions in the earlier sections would not change. 
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For the second measure, the study replaces all the zero premiums with fair 
prices, which are calculated according to Black and Scholes (1973), Merton (1973), and 
Black (1975) for both implied and historical volatility. The methods of Merton (1973) and 
Black (1975) are adopted to control for long- and short-term dividend payouts, 
respectively. While the fair value prices analysis results using implied volatility are not 
different from the initial BWS results, those for the fair value prices with historical 
volatility are. A monthly rebalancing buy–write portfolio with 0–2% out-of-the-money 
options using fair value prices with historical volatility earns a return of 18.5%, while the 
corresponding equity portfolio achieves a return of only 13.7%, that is, a buy–write 
portfolio outperforming an equity portfolio. This observation is interesting because it 
highlights the impact of the volatility measure used in determining BWS performance. In 
contrast to the implied volatility, historical volatility is backward focus which can 
significantly skew the analysis especially when it deviates from market expectation of 
future volatility. Whereby, Green and Figlewski (1999) demonstrate that a marginal 
increase in the volatility estimate can result in significant changes in the performance of 
option writing strategies. Therefore, while the outcome from the fair value price with 
historical volatility leads to contradictory results, it is not sufficient to alter the study’s 
initial observation, since it represents paper trading and is in conflict with the implied 
volatility results. 
 
Thus far, this analysis has excluded outliers, so, as a stress test, I examine their 
impact on the risk and return of the portfolios. In other words, an additional five firms are 
added to the analysis; Appendix 3.2 reports the findings. The inclusion of outliers in buy–
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write portfolios results in an increase in the return and volatility of the BWS. However, 
this does not change the initial conclusion of BWS offering a lower return and a 
significantly lower volatility. The thesis finds one exceptional case where the BWS 
provides investors with a significantly higher volatility than an equity portfolio, for a 5–
15% out-of-the-money buy–write portfolio with monthly rebalancing. Therefore, even 
when outliers are considered, the BWS continues to offer a lower return with lower 
volatility. 
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Table 3.6:  BWS and Equity Portfolio Performance Robustness Test  
The table shows the performance of BWS portfolios using the Black–Scholes (1973), Merton (1973), and Black (1975) (i.e., BSitC ,
 
M
itC , and BitC , 
respectively) fair value premiums and of the equity portfolio (EQTY) for different levels of out-of-the-moneyness, January 1995 to October 2006. Merton 
(1973) and Black (1975) adjust for long- and short-term dividend payouts, respectively. The table also shows the buy–write portfolio performance of actual 
and traded premiums and delta-hedged buy–write portfolios ( itNR ) with fair value premiums. The fair value premiums are calculated using both the implied 
volatility ( 1σ ) and historical volatility ( 2σ ). The table also shows the difference between equity and buy–write portfolios (EQTY - BWS). The 
corresponding t-statistics are provided in parentheses. 
 
Panel A: Robustness test performance of monthly rebalancing buy–write and equity portfolios for different levels of out-of-the-moneyness, January 1995 to 
October 2006 
 
itC
 
  BS
itC  
  M
itC & BitC  
  
 itNR  
 
      
  
Actual 
Premium 
Traded 
Premium   1σ  2σ   1σ  2σ    
BS
itC  
M
itC & BitC  
Out-of-the-moneyness Range: 0–2% 
BWS 7.1%*** 6.9%***  5.3%*** 18.5%***  4.0%*** 13.6%***  6.9%*** -1.2%** 
 (12.34) (10.08)  (31.70) (22.25)  (17.78) (76.69)  (22.25) (-2.44) 
EQTY 13.6%*** 14.5%***  13.6%*** 13.7%***  13.6%*** 13.6%***  13.7%*** 13.6%*** 
 (13.24) (14.01)  (13.24) (13.24)  (13.24) (13.24)  (13.24) (13.24) 
EQTY-BWS 6.5%*** 7.6%***  8.3%*** -4.8%***  9.6%*** 0%  6.8%*** 14.8%*** 
 (5.72) (6.72)  (8.59) (-5.15)  (9.90) (-0.16)  (6.99) (14.06) 
Out-of-the-moneyness Range: 0–5% 
BWS 9.3%*** 4.8%***  7.6%*** 17.1%***  5.7%*** 13%***  7.9%*** 1.4%** 
 (16.81) (9.48)  (16.13) (23.02)  (12.78) (18.57)  (9.12) (1.83) 
EQTY 15.3%*** 11.2%***  15.3%*** 15.5%***  15.3%*** 15.3%***  15.5%*** 15.3%*** 
 (13.57) (10.41)  (13.57) (13.57)  (13.57) (13.57)  (13.57) (13.56) 
EQTY-BWS 6%*** 6.4%***  7.7%*** -1.6%**  9.6%*** 2.3%**  7.6%*** 13.9%*** 
 (5.57) (6.17)  (8.94) (-1.67)  (11.17) (2.09)  (6.63) (13.04) 
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Table 3.6: BWS and Equity Portfolios Performance Robustness Test (continued) 
Panel A: Robustness test performance of monthly rebalancing buy–write and equity portfolios for different levels of out-of-the-moneyness, January 1995 to 
October 2006 (continued) 
Out-of-the-moneyness Range: 5–15% 
BWS 1.4%** 8.4%***  1.3%** 3.3%***  1.5%** 11.1%***  3.3%*** 2.8%*** 
 (2.00) (7.59)  (1.92) (20.85)  (2.44) (17.26)  (3.32) (3.67) 
EQTY 10.4%*** 9.2%***  10.4%*** 10.4%***  10.4%*** 10.4%***  10.4%*** 10.4%*** 
 (9.71) (5.02)  (9.71) (9.71)  (9.71) (9.71)  (9.71) (9.71) 
EQTY-BWS 9%*** 0.8%  9.1%*** 7.1%***  8.9%*** -0.7%  7.1%*** 7.6%*** 
 (8.84) (0.37)  (13.21) (-6.36)  (14.50) (-1.42)  (8.72) (12.66) 
Out-of-the-moneyness Range: 0–15% 
BWS 3.6%*** -3.1%***  2.8%*** 19.8%***  2.1%** 14.1%***  19.8%*** 0.0% 
 (3.38) (-4.00)  (2.99) (19.86)  (2.46) (16.85)  (-4.28) (0.01) 
EQTY 12.4%*** 6%***  12.4%*** 12.4%***  12.4%*** 12.4%***  12.1%*** 12.4%*** 
 (11.45) (7.71)  (11.45) (5.03)  (11.45) (11.45)  (5.03) (11.45) 
EQTY-BWS 8.8%*** 9.1%***  9.6%*** -5.4%***  10.3%*** -1.7%***  22.6%*** 12.4%*** 
 (7.83) (10.06)   (16.89) (-10.96)   (21.90) (-3.99)   (9.65) (12.32) 
*** Testing if the equity portfolio outperforms the buy–write portfolio at the 1% level of significance. 
** Testing if the equity portfolio outperforms the buy–write portfolio at the 5% level of significance. 
* Testing if the equity portfolio outperforms the buy–write portfolio at the 10% level of significance. 
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Table 3.6: BWS and Equity Portfolios Performance Robustness Test (continued) 
The table shows the performance of BWS portfolios using the Black–Scholes (1973), Merton (1973), and Black (1975) (i.e., BSitC ,
 
M
itC , and BitC  respectively) 
fair value premiums and the equity portfolio (EQTY) for different levels of out-of-the-moneyness, from January 1995 to October 2006. Merton (1973) and Black 
(1975) adjust for long- and short-term dividend payouts, respectively. The table also shows the buy–write portfolio performance of actual and traded premiums 
and delta-hedged buy–write portfolios ( itNR ) with fair value premiums. The fair value premiums are calculated using both the implied volatility ( 1σ ) and 
historical volatility ( 2σ ). The table also shows the difference between equity and buy–write portfolios (EQTY-BWS). The corresponding t-statistics are 
provided in parentheses. 
 
Panel B: Robustness test performance of quarterly rebalancing buy–write and equity portfolios for different levels of out-of-the-moneyness, January 1995 to 
October 2006 
 
itC
 
  BS
itC  
  M
itC & 
B
itC  
  
 itNR  
 
      
  
Actual 
Premium 
Traded 
Premium   1σ  2σ   1σ  2σ   
BS
itC   
M
itC & 
B
itC  
Out-of-the-moneyness Range: 0–2% 
BWS 12.5%*** 8.9%***  4.3%*** 11.8%***  4.3%*** 10.5%***  3.7%*** 0% 
 (16.78) (11.07)  (6.51) (22.25)  (7.28) (13.76)  (5.01) (0.06) 
EQTY 13.7%*** 15.5%***  13.7%*** 13.7%***  13.7%*** 13.7%***  13.8%*** 13.8%*** 
 (7.47) (8.60)  (7.47) (7.47)  (7.47) (7.47)  (7.50) (7.50) 
EQTY-BWS 1.2% 6.6%**  9.4%*** 1.9%  9.4%*** 3.2%**  10.1%*** 13.8%*** 
 (0.65) (3.48)  (6.08) (1.10)  (6.29) (2.03)  (6.80) (9.38) 
Out-of-the-moneyness Range: 0–5% 
BWS 12.7%*** 9.7%***  9.8%*** 20.4%***  8.3%*** 17.9%***  13.9%*** 8.0%*** 
 (16.28) (15.00)  (13.06) (20.77)  (11.77) (20.05)  (14.69) (6.50) 
EQTY 13.7%*** 13.4%***  13.7%*** 15.5%***  13.7%*** 13.7%***  13.7%*** 13.7%*** 
 (7.47) (7.19)  (7.47) (7.47)  (7.47) (7.47)  (7.47) (7.47) 
EQTY-BWS 1% 3.7%**  3.9%** -4.9%***  5.4%*** -4.2%***  -0.2% 5.7%*** 
 (0.51) (1.93)  (2.64) (-4.20)  (3.80) (-2.79)  (-0.19) (3.71) 
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Table 3.6: BWS and Equity Portfolios Performance Robustness Test (continued) 
Panel B: Robustness test performance of quarterly rebalancing buy–write and equity portfolios for different levels of out-of-the-moneyness, January 1995 
to October 2006 (continued) 
Out-of-the-moneyness Range: 5–15% 
BWS 8.6%*** 8.9%***  5.2%*** 3.3%***  4.3%*** 10.8%***  8%*** 5.5%*** 
 (9.74) (9.08)  (5.89) (14.65)  (5.33) (13.40)  (6.36) (4.78) 
EQTY 14.6%*** 14.3%***  14.6%*** 14.6%***  14.6%*** 14.6%***  14.6%*** 14.6%*** 
 (7.85) (7.66)  (7.85) (7.85)  (7.85) (7.85)  (7.85) (7.85) 
EQTY-BWS 6%*** 5.4%***  9.4%*** 11.3%  10.3%*** 3.8%***  6.6%*** 9.1%*** 
 (3.21) (2.93)  (6.96) (1.18)  (7.85) (2.93)  (4.62) (6.96) 
Out-of-the-moneyness Range: 0–15% 
BWS 12%*** 9.2%***  8.9%*** 19.8%***  7.7%*** 16.9%***  8.9%*** 9.2%*** 
 (7.48) (4.47)  (7.29) (9.18)  (6.78) (8.19)  (5.30) (4.72) 
EQTY 14%*** 13.9%***  14%*** 14%***  14%*** 14%***  14%*** 14%*** 
 (7.64) (5.08)  (5.03) (5.03)  (5.03) (5.03)  (5.03) (5.03) 
EQTY-BWS 2% 4.7%  5% -5.8%  6.3% -2.9%  5.1% 4.8% 
 (1.06) (0.56)   (0.64) (-0.86)   (1.44) (0.38)   (-1.02) (-0.17) 
*** Testing if the equity portfolio outperforms the buy–write portfolio at the 1% level of significance. 
** Testing if the equity portfolio outperforms the buy–write portfolio at the 5% level of significance. 
* Testing if the equity portfolio outperforms the buy–write portfolio at the 10% level of significance. 
 
 87
 
 
Table 3.6: BWS and Equity Portfolios Performance Robustness Test (continued) 
The table shows the performance of BWS portfolios using the Black–Scholes (1973), Merton (1973), and Black (1975) (i.e., BSitC ,
 
M
itC  , and BitC , 
respectively) fair value premiums and the equity portfolio (EQTY) for different levels of out-of-the-moneyness, from January 1995 to October 2006. Merton 
(1973) and Black (1975) adjust for long- and short-term dividend payouts, respectively. The table also shows the buy–write portfolio performance of actual 
and traded premiums and delta-hedged buy–write portfolios ( itNR ) with fair value premiums. The fair value premiums are calculated using both the implied 
volatility ( 1σ ) and historical volatility ( 2σ ). The table also shows the difference between equity and buy–write portfolios (EQTY-BWS). The 
corresponding t-statistics are provided in parentheses. 
Panel C: Robustness test performance of yearly rebalancing buy–write and equity portfolios for different levels of out-of-the-moneyness, January 1995 to 
October 2006 
 
itC
 
  BS
itC  
  M
itC & 
B
itC  
  
 itNR  
 
      
  
Actual 
Premium 
Traded 
Premium   1σ  2σ   1σ  2σ    
BS
itC  
M
itC & 
B
itC  
Out-of-the-moneyness Range: 0–2% 
BWS 9.8%*** 11.1%***  6.2%*** 12%***  4%*** 9.3%***  8.2%*** 5.5%*** 
 (8.48) (6.27)  (22.25) (22.25)  (8.28) (21.41)  (8.50) (8.19) 
EQTY 17%*** 16.3%***  13.7%*** 13.7%***  17%*** 17%***  17%*** 17%*** 
 (4.83) (4.68)  (4.83) (4.83)  (4.83) (4.83)  (4.83) (4.83) 
EQTY-BWS 7.2% 5.2%  7.5%** 1.7%  13%*** 7.7%**  8.8%** 11.5%*** 
 (1.75) (1.15)  (3.08) (1.49)  (3.81) (2.32)  (2.49) (3.46) 
Out-of-the-moneyness Range: 0–5% 
BWS 13%*** 11.1%***  9.4%*** 15.1%***  7.3%*** 12.4%***  13%*** 6.9%*** 
 (8.90) (6.08)  (9.69) (14.11)  (9.35) (13.49)  (7.96) (3.94) 
EQTY 15.5%*** 15.9%***  15.5%*** 15.5%***  15.5%*** 15.5%***  15.5%*** 15.6%*** 
 (4.32) (5.10)  (4.32) (4.32)  (4.32) (4.32)  (4.32) (4.34) 
EQTY-BWS 2.5% 4.8%  6.1%** 0.4%  8.2%** 3.1%  2.5% 8.7%** 
 (0.64) (1.24)  (1.92) (0.12)  (2.66) (1.09)  (0.70) (2.31) 
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Table 3.6: BWS and Equity Portfolios Performance Robustness Test (continued) 
Panel C: Robustness test performance of yearly rebalancing buy–write and equity portfolios for different levels of out-of-the-moneyness, from January 
1995 to October 2006 (continued) 
Out-of-the-moneyness Range: 5–15% 
BWS 11.7%*** 11%***  3.3%*** 3.3%***  8.2%*** 11.7%***  14.7%*** 11.1%*** 
 (4.49) (4.06)  (7.43) (8.57)  (7.00) (8.17)  (6.38) (6.28) 
EQTY 16.1%*** 16.5%***  16.1%*** 16.1%***  16.1%*** 16.1%***  16.1%*** 16.1%*** 
 (4.52) (4.33)  (4.52) (4.52)  (4.52) (4.52)  (4.52) (4.52) 
EQTY-BWS 4.4% 5.5%  12.8%** 12.8%  7.9%** 4.4%  1.4% 5.0% 
 (0.98) (1.16)  (1.92) (0.70)  (2.49) (1.51)  (0.32) (1.36) 
Out-of-the-moneyness Range: 0–15% 
BWS 15.8%*** 13.4%***  19.8%*** 19.8%***  11.5%*** 15%***  21.3%*** 16.7%*** 
 (5.34) (4.47)  (7.29) (9.18)  (6.78) (8.19)  (5.30) (4.72) 
EQTY 16.0%*** 16.0%***  16.0%*** 16.0%***  16.0%*** 16.0%***  16.0%*** 16.0%*** 
 (5.03) (5.08)  (5.03) (5.03)  (5.03) (5.03)  (5.03) (5.03) 
EQTY-BWS 0.2% 2.6%  -3.8% -3.8%  4.5% 1%  -5.3% -0.7% 
 (0.02) (0.56)   (0.64) (-0.86)   (1.44) (0.38)   (-1.02) (-0.17) 
*** Testing if the equity portfolio outperforms the buy–write portfolio at the 1% level of significance. 
** Testing if the equity portfolio outperforms the buy–write portfolio at the 5% level of significance. 
* Testing if the equity portfolio outperforms the buy–write portfolio at the 10% level of significance. 
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Table 3.7:  BWS and Equity Portfolios Volatility Robustness Test 
The table shows the annualised volatility of BWS portfolios using the Black–Scholes (1973), Merton (1973), and Black (1975) (i.e., 
BS
itC , MitC , and BitC , respectively) fair value premiums and the equity portfolio (EQTY) for different levels of out-of-the-moneyness, 
January 1995 to October 2006. Merton (1973) and Black (1975) adjust for long- and short-term dividend payouts, respectively. The 
table also show the volatility of buy–write portfolios with actual and traded premiums and delta-hedged buy–write portfolios ( itNR ) 
with fair value premiums. The fair value premiums are calculated using both the implied volatility ( 1σ ) and historical volatility 
( 2σ ). The table also shows the difference in volatility between equity and buy–write portfolios (EQTY-BWS). The corresponding 
F-statistics are provided in parentheses. 
Panel A: Robustness test volatility for monthly rebalancing buy–write and equity portfolios for different levels of out-of-the-
moneyness, January 1995 to October 2006 
 
itC
 
  BS
itC  
  M
itC & 
B
itC  
  
 itNR  
 
      
 
Actual 
Premium 
Traded 
Premium   1σ  2σ   1σ  2σ   
BS
itC   
M
itC & 
B
itC  
Out-of-the-moneyness Range: 0–2% 
BWS 6.9% 8.1%  2.0% 2.3%  2.7% 2.1%  2.3% 6.2% 
EQTY 12.2% 12.3%  12.2% 12.2%  12.2% 12.2%  12.2% 12.2% 
EQTY-BWS 5.3%*** 4.2%***  10.2%*** 9.9%***  9.5%*** 10.1%***  9.9%*** 6%*** 
 (1.76) (1.50)  (6.03) (5.22)  (4.47) (5.73)  (5.16) (1.96) 
Out-of-the-moneyness Range: 0–5% 
BWS 6.6% 6.1%  5.6% 8.8%  5.3% 8.3%  10.3% 9.6% 
EQTY 13.5% 12.8%  13.5% 13.5%  13.5% 13.5%  13.5% 13.5% 
EQTY-BWS 6.9%*** 6.7%***  7.9%*** 4.7%***  8.2%*** 5.2%***  3.2%** 3.9%** 
 (2.02) (2.09)  (2.39) (1.51)  (2.50) (1.60)  (1.30) (1.39) 
Out-of-the-moneyness Range: 5–15% 
BWS 8.9% 13.3%  8.6% 8.2%  7.4% 7.7%  11.9% 9.3% 
EQTY 12.7% 21.7%  12.7% 12.7%  12.7% 12.7%  12.7% 12.7% 
EQTY-BWS 3.8%** 8.4%***  4.1%** 4.5%***  5.3%*** 5%***  0.8% 3.4%** 
 (1.43) (1.62)  (1.46) (1.54)  (1.69) (1.64)  (1.07) (1.35) 
Out-of-the-moneyness Range: 0–15% 
BWS 12.8% 9.1%  11.1% 10.6%  9.9% 9.9%  29.0% 15.6% 
EQTY 12.9% 9.4%  12.9% 12.9%  12.9% 12.9%  13.0% 12.9% 
EQTY-BWS 0.1% 0.3%  1.8% 2.3%  3%** 3%**  -16%*** -2.7% 
 (1.00) (1.02)   (1.16) (1.20)   (1.29) (1.29)   (2.25) (1.21) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
† F-statistics for the difference in standard deviations. 
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Table 3.7: BWS and Equity Portfolios Volatility Robustness Test (continued) 
The table shows the annualised volatility of BWS portfolios using the Black–Scholes (1973), Merton (1973), and Black (1975) (i.e., 
BS
itC , MitC , and BitC , respectively) fair value premiums and the equity portfolio (EQTY) for different levels of out-of-the-moneyness, 
January 1995 to October 2006. Merton (1973) and Black (1975) adjust for long- and short-term dividend payouts, respectively. The 
table also shows the volatility of buy–write portfolios with actual and traded premiums and delta-hedged buy–write portfolios ( itNR ) 
with fair value premiums. The fair value premiums are calculated using both the implied volatility ( 1σ ) and historical volatility 
( 2σ ). The table also shows the difference in volatility between equity and buy–write portfolios (EQTY-BWS). The corresponding 
F-statistics are provided in parentheses. 
Panel B: Quarterly rebalancing buy–write and equity portfolio volatility for the robustness test for different levels of out-of-the-
moneyness, January 1995 to October 2006 
 
itC
 
  
BS
itC  
  
M
itC & 
B
itC  
  
 itNR  
 
      
 
Actual 
Premium 
Traded 
Premium   1σ  2σ   1σ  2σ   
BS
itC  
 
M
itC & 
B
itC  
Out-of-the-moneyness Range: 0–2% 
BWS 5.2% 5.5%  4.6% 5.8%  4.1% 5.2%  5.1% 6.0% 
EQTY 12.3% 12.5%  12.7% 12.7%  12.7% 12.7%  12.7% 12.7% 
EQTY-BWS 7.1%*** 7%***  8.1%*** 6.9%***  8.6%*** 7.5%***  7.6%*** 6.7%*** 
 (2.34) (2.22)  (2.73) (2.18)  (3.09) (2.40)  (2.45) (2.10) 
Out-of-the-moneyness Range: 0–5% 
BWS 5.4% 4.4%  5.2% 6.8%  4.9% 6.2%  6.5% 8.5% 
EQTY 12.7% 12.9%  12.7% 12.7%  12.7% 12.7%  12.7% 12.7% 
EQTY-BWS 7.3%*** 8.5%***  7.5%*** 5.9%**  7.8%*** 6.5%***  6.2%** 4.2%** 
 (2.34) (2.88)  (2.43) (1.86)  (2.58) (2.04)  (1.93) (1.48) 
Out-of-the-moneyness Range: 5–15% 
BWS 6.1% 6.8%  6.1% 6.1%  5.6% 5.6%  8.7% 8.0% 
EQTY 12.9% 13.0%  12.9% 12.9%  12.9% 12.9%  12.9% 12.9% 
EQTY-BWS 6.8%*** 6.2%**  6.8%*** 6.8%***  7.3%*** 7.3%***  4.2%** 4.9%** 
 (2.07) (1.90)  (2.09) (2.09)  (2.28) (2.28)  (1.47) (1.60) 
Out-of-the-moneyness Range: 0–15% 
BWS 11.1% 11.3%  9.8% 12.8%  9.0% 11.8%  17.7% 12.6% 
EQTY 12.8% 13.0%  12.8% 12.8%  12.8% 12.8%  12.8% 12.8% 
EQTY-BWS 1.7% 1.7%  3% 0%  3.8% 1%  -4.9% 0.2% 
 (1.14) (1.14)   (1.29) (1.01)   (1.40) (1.07)   (1.40) (1.00) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
† F-statistics for the difference in standard deviations. 
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Table 3.7: BWS and Equity Portfolios Volatility Robustness Test (continued) 
The table shows the annualised volatility of BWS portfolios using the Black–Scholes (1973), Merton (1973), and Black (1975) 
(i.e., BSitC ,
 
M
itC , and BitC , respectively) fair value premiums and the equity portfolio (EQTY) for different levels of out-of-the-
moneyness, January 1995 to October 2006. Merton (1973) and Black (1975) adjust for long- and short-term dividend payouts, 
respectively. The table also shows the volatility of buy–write portfolios with actual and traded premiums and delta-hedged buy–
write portfolios ( itNR ) with fair value premiums. The fair value premiums are calculated using both the implied volatility ( 1σ ) 
and historical volatility ( 2σ ). The table also shows the difference in volatility between equity and buy–write portfolios (EQTY-
BWS). The corresponding F-statistics are provided in parentheses. 
Panel C: Yearly rebalancing buy–write and equity portfolio volatility for the robustness test for different levels of out-of-the-
moneyness, January 1995 to October 2006 
 
itC
 
  BS
itC  
  M
itC & 
B
itC  
  
 itNR  
 
      
 
Actual 
Premium 
Traded 
Premium   1σ  2σ   1σ  2σ   
BS
itC  
M
itC & 
B
itC   
Out-of-the-moneyness Range: 0–2% 
BWS 4.0% 6.1%  2.2% 1.8%  1.6% 1.5%  3.3% 2.3% 
EQTY 12.2% 12.1%  12.2% 12.2%  12.2% 12.2%  12.2% 12.2% 
EQTY-BWS 8.2%** 6%  10%*** 10.4%***  10.6%*** 10.7%***  8.9%** 9.9%*** 
 (3.01) (1.96)  (5.46) (6.48)  (7.22) (7.98)  (3.61) (5.15) 
Out-of-the-moneyness Range: 0–5% 
BWS 5.0% 6.3%  3.3% 3.7%  2.7% 3.1%  5.6% 6.1% 
EQTY 12.5% 10.8%  12.5% 12.5%  12.5% 12.5%  12.5% 12.5% 
EQTY-BWS 7.5%** 4.5%  9.2%** 8.8%**  9.8%*** 9.4%**  6.9% 6.4% 
 (2.44) (1.69)  (3.67) (3.34)  (4.59) (3.89)  (2.19) (2.02) 
Out-of-the-moneyness Range: 5–15% 
BWS 9.0% 9.4%  4.5% 5.6%  4.1% 4.9%  8.0% 6.1% 
EQTY 12.4% 13.3%  12.4% 12.4%  12.4% 12.4%  12.4% 12.4% 
EQTY-BWS 3.4% 3.9%  7.9%** 6.8%  8.3%** 7.5%**  4.4% 6.3% 
 (1.36) (1.40)  (2.70) (2.17)  (3.00) (2.46)  (1.54) (2.00) 
Out-of-the-moneyness Range: 0–15% 
BWS 10.2% 10.4%  6.6% 6.7%  5.9% 6.3%  13.9% 12.2% 
EQTY 11.0% 10.9%  11.0% 11.0%  11.0% 11.0%  11.0% 11.0% 
EQTY-BWS 0.8% 0.5%  4.4% 4.3%  5.1% 4.7%  -2.9% -1.2% 
 (1.07) (1.05)   (1.66) (1.61)   (1.85) (1.72)   (1.28) (1.12) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
† F-statistics for the difference in standard deviations. 
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3.4.8. Dynamic Delta Hedging 
 
Next the buy–write analysis controls for delta hedging, where delta hedging involves 
hedging an option portfolio against changes in the underlying security. Before delta 
hedging can be applied, it is important to determine the option premium. Since there 
are a number of options with zero premiums, various option pricing models are used 
to estimate the fair price. Once these option premiums are calculated, delta hedging 
is applied to the portfolios and, as a robustness test, the results show that both the 
risks and returns of the BWS are altered. Columns 7 and 8 of Table 3.6 present the 
returns of dynamically delta hedging BWS using fair value prices. On the other hand, 
columns 3–6 of Table 3.6 present the returns of unhedged BWS portfolios. The 
results are not clear or consistent, since different option pricing models and different 
volatility measures provide different results. For example, in Panel A of Table 3.6, the 
Black–Scholes (1973) fair value prices using implied volatility (see column 7 for 0–
2% out-of-the-money), the hedged BWS portfolio earns a return of 6.9%, whereas an 
unhedged BWS earns 5.3% (see column 3). In this particular instance, the hedged 
portfolio earns higher returns than the unhedged ones. The reverse can be observed 
for the adjusted Black–Scholes model, namely, those of  Merton (1973) and Black 
(1975). 
 
Although the delta-hedged BWS return results are mixed, the outcomes of the 
volatility analysis show a consistent increase in volatility (see Table 3.7). For example 
(see column 7 of Table 3.7, Panel A), a monthly rebalancing delta-hedged buy–write 
portfolio with 0–5% out-of-the-money options based on the Black–Scholes (1973) fair 
value price has a volatility of 10.3%, while the unhedged portfolio with implied 
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volatility has a volatility of only 5.6%. This increase in volatility is in contradiction with 
the delta hedging literature, which argues that delta hedging should reduce the risk of 
option portfolios. One possible explanation is that delta hedging is frequently 
required, that is, there is a need to mark to market on a regular basis. However, delta 
hedging is held constant in this analysis, whereby it is applied at the start of the 
portfolio and does not change for the rest of the holding period. 
 
3.4.9. Summary 
 
Part B focuses on enhancing BWS performance using financial fundamentals in the 
stock selection process, as well as in the robustness test results. The results indicate 
that even after applying different fundamentals, a BWS continues to offer a lower 
return than an equity strategy. Investors can, however, use financial fundamentals to 
add value to their BWS. Large and high-EPS firms, including those companies that 
offer high dividend yields, have a propensity to enhance BWS returns. On the other 
hand, illiquid companies or firms with high PE and leading PE can destroy the value 
of the BWS. Robustness tests that include traded option premiums and fair value 
premiums support the initial findings. 
 
3.5. Conclusion 
 
This chapter investigates the return and volatility attributes of the BWS in the 
Australian market. The analysis focuses on five key efficiency sections of the BWS, 
namely, risk–return analysis, optimal level of out-of-the-moneyness, favourable 
rebalancing intervals, performance under different market conditions, and when a 
stock selection process is used in portfolio construction. The existing literature 
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portrays the BWS as violating the EMH in terms of either superior returns or lower 
risk. Consistent with the literature, it is observed that the BWS offers superior risk-
adjusted returns for low levels of out-of-the-moneyness. Contrary evidence is 
observed for deeper out-of-the-money portfolios. Furthermore, the outcomes 
reinforce the literature in terms of the optimal level of out-of-the-moneyness. The 
BWS analysis shows that initially, as options move away from at-the-moneyness, 
BWS profitability increases, but then it decreases as the options move deeper out of 
money. Given the Australian preference for options with a maturity of around three 
months, this thesis finds that quarterly rebalancing periods offer better returns for the 
BWS. The results comparing BWS and market performance challenge the prior 
literature, in that the thesis does not find that the BWS outperforms equity portfolios 
under weak market conditions. Moreover, the analysis shows that under good 
market conditions, equity portfolios surpass the BWS. Even when a financial 
fundamental analysis is conducted, the analysis cannot prove that BWS portfolios 
consistently outperform equity portfolios. 
 
It is possible to conclude that the BWS is a superior investment strategy 
under certain specific conditions in Australia, and investors must be aware of these 
conditions before investing in these strategies. Another caveat concerning this 
strategy is transaction costs, which this chapter does not explore, and investors 
must be careful, since these will be higher than for simple equity portfolios. Given 
the restrictive nature of this strategy, there is a need to study other option-based 
strategies that will offer higher benefits. 
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Chapter 4: Extreme Portfolio Trading Strategies 
 
4.1.  Introduction 
 
Following the analysis of buy–write trading strategies in the Australian options 
market, this chapter explores alternative ways in which options can be used to 
improve the returns of investors. In particular, this chapter investigates whether 
extreme portfolio trading strategies within the options market outperform equity 
markets. The extreme portfolio trading strategy literature shows that investors can 
profit from both stock price continuation and reversal. One such form of extreme 
portfolio trading strategy is a contrarian trading strategy whereby an investor earns 
an abnormal profit by buying poorly performing stocks and shorting outperforming 
stocks, benefiting from stock price reversal in stock markets, and by buying 
outperforming stocks and shorting underperforming stocks, investors profit from price 
continuation, a momentum trading strategy. The profitability of extreme portfolios is 
affected by a number of factors including but not limited to the portfolio holding 
periods and macroeconomic and financial market conditions. In terms of different 
holding periods the literature shows that contrarian trading strategies are more 
prevalent in short term horizons whilst momentum trading strategies are medium 
term phenomenon (see DeBondt and Thaler, 1985 and Jegadeesh and Titman, 
1993). Extensive research has been undertaken on extreme trading strategies in 
equity markets, identifying the profitability of both contrarian32 and momentum33 
                                                 
32
 See Ball, Kothari, and Shanken (1995), Brouwer, Van Der Put, and Veld (1997), Bacmann 
and Dubois (1998), Fung, Leung, and Patterson (1999), Mun, Vasconcellos, and Kish (1999), 
Hameed and Ting (2000), Kang, Liu, and Ni (2002), Iihara, Kato, and Tokunaga (2004), 
Otchere and Chan (2003), Assoe and Sy (2003), Novak and Hamberg (2005), Antoniou, 
Galariotis, and Spyrou (2005), Diether, Lee, and Werner (2006), Ramiah, Cheng, Naughton, 
Orriols, Naughton and Hallahan (2011), and many others. 
33
 See Rouwenhorst (1998, 1999), Schiereck, De Bondt, and Weber (1999), Chan, Hameed, 
and Tong (2000), Lee and Swaminathan (2000), Liu and Lee (2001), Hameed and Kusnadi 
(2002), Hogan, Jarrow, Teo, and Warachka (2004), Ellis and Thomas (2004), Menkhoff and 
Schmidt (2005), Ramiah, Naughton, and Veeraraghavan (2009), and many others. 
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strategies. While the research on extreme portfolio trading strategies in equity 
markets is mature, knowledge on the performance of derivatives in extreme portfolio 
trading strategies is still very limited. The objective of this chapter is to investigate the 
profitability of extreme portfolio trading strategies within the options market. 
 The literature on extreme portfolios shows that both momentum and 
contrarian strategies can prevail within a market. It is therefore important to 
determine the dominant strategy within the sample studied. As stated in the literature 
review of Chapter 2, short-selling restrictions affect the profitability of such portfolios, 
but the literature is unsettled as to whether the profitability increases or decreases. 
The next step is to test how short restrictions affect extreme equity portfolios. These 
short-sold portfolios are then substituted with call and put options to generate equity-
call and equity-put strategies. Next extreme portfolios are constructed solely of 
options and a variety of exotic positions are created, namely, synthetic call, synthetic 
put, contrarian call, and contrarian put. The performance of all these strategies is 
documented in this chapter, as are other tests identified in the literature review 
chapter. In other words, the relations between extreme portfolios and market 
conditions and market fundamentals are examined. 
 
Empirical results demonstrate that options enhance the profitability of 
contrarian trading strategies in the Australian market. Consistent with the bulk of the 
literature, the results show that contrarian portfolios are not significantly affected by 
different market conditions. Australian contrarian profits appear to be driven by high 
earnings per share (EPS), a high book-to-market ratio (B/M), and relatively smaller 
firms. These portfolios are liquid in nature. 
 
The rest of this chapter is organised as follows. First, the data are presented, 
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followed by a discussion of the various methods used in the analysis. The empirical 
findings are then presented, followed by the conclusion. 
 
4.2.  Data 
 
This analysis uses equity data and exchange-traded call and put option data for the 
period January 1995 to October 2006. The total sample is comprised of 184 equity 
stocks that had options written on them during the sample period. Daily stock total 
return indices were sourced from Datastream. The 180-day bank bill rate is used as a 
proxy for the risk-free rate, and the S&P/ASX 200 as the proxy for the market. 
Following Ince and Porter (2006), the data downloaded from Datastream were 
adjusted for company suspensions, where periods of continuous zero returns were 
identified and such observations removed. Panel A of Table 4.1 reports the 
descriptive statistics for each variable, namely, the mean, median, standard 
deviation, excess kurtosis, skewness, minimum, maximum, number of firms, and the 
Jarque–Bera (JB) test. Panel A of Table 4.1 shows that the average daily stock 
return is positive for the sample period, positively skewed, and leptokurtic. The JB 
statistics show that the daily returns are not normally distributed, and this is 
consistent with Fama (1976). The sample has an average EPS of $0.43, with a 
minimum EPS of - $0.79 and a maximum of $7.84. The minimum EPS was a result of 
Australis Media, which experienced significant losses before being delisted on 18 
May 1998. The firms used in the sample also have an average price–earnings (PE) 
ratio of 11.84, with a leading PE (LPE) of 11.80. The firms earn a dividend yield of 
4.22% and have a price to book value of 5.04, with a B/M of 0.88, given a market 
value of $4.4 million. 
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Table 4.1: Descriptive Statistics of Stock, Call, and Put Options, January 1995 to October 2006 
Panel A: Descriptive statistics of stock returns, EPS, trailing PE, LPE, price to book value (Price to BV), B/M, volume, market value (MV), 
and dividend yield for Australian equity markets, January 1995 to October 2006 
  
Returns EPS PE LPE 
Price to 
BV B/M Volume 
MV 
($ billions) 
Dividend 
Yield 
Mean 0.09% 0.43 11.84 11.80 5.04 0.88 0.47% 4.49 4.22% 
Median 0.07% 0.23 13.61 13.61 1.63 0.52 0.27% 1.66 4.09% 
Standard 
Deviation 0.09% 0.88 17.76 23.42 34.55 4.34 2.16% 8.90 2.15% 
Kurtosis 4.11 36.55 7.82 18.04 175.62 178.45 180.63 23.42 6.30 
Skewness 0.72 5.31 -1.83 -2.40 13.18 13.33 13.38 4.46 1.56 
Minimum -0.25% -0.79 -85.74 -157.53 -1.00 -0.38 0.00% 0.00 0.18% 
Maximum 0.51% 7.84 66.21 106.37 463.18 58.72 29.42% 69.05 15.09% 
Count 184 184 184 184 184 184 184 184 184 
JB Statistic 145.47 11104.16 571.61 2670.90 241776.36 249595.54 255642.71 4813.78 379.27 
p-Value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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 Call option data is provided by the Australian Stock Exchange (ASX) and out-
of-the-money, in-the-money, and at-the-money call and put options are identified and 
grouped. Panels B and C of Table 4.1 present the descriptive statistics of the out-of-
the-money, in-the-money, and at-the-money call and put option returns, respectively, 
used in this study. This chapter defines out-of-the-money call options as options with 
an exercise price greater than 102% of the spot price, and in-the-money options have 
an exercise price less than 98% of the spot price. At-the-money call options are then 
classified as options with an exercise price in the range of 98–102% of the spot price. 
For put options, out-of-the-money options have an exercise price that is 98% of the 
stock’s spot price, and in-the money put options have an exercise price 102% of the 
spot price. 
 
The raw data contained a significant number of zero premiums due to 
illiquidity. Other buy-write studies such as Isakov and Morard (2001), Goothaert and 
Thomas (2003) and El-Hassan, Hall and Kobarg (2004) also observe zero premiums 
in their buy-write strategy studies. The studies replace the zero premiums by 
simulating theoretical option premiums, by only using liquid options and interpolating 
the option premiums to deal with the zero option premiums. In this Chapter the zero 
premium observations are replaced by Black–Scholes fair value premiums. The new 
data set generated is labelled Black-Scholes in this analysis. Next the returns for the 
combined dataset are calculated and the returns reported for the 184 companies. 
The raw returns and the Black–Scholes returns are further subcategorised into low 
delta and high delta. This disintegration accounts for the volatility of the underlying 
stock within the portfolios. A low delta represents option portfolios with a low 
probability of being exercised, and a high delta represents portfolios with a high 
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probability of being exercised. That is delta is another form of moneyness which 
represents the probability of an option ending in-the-money in a risk-neutral 
environment. With an at-the-money option with a delta of 0.5 or -0.5, signifying a 50% 
probability of a call or put option ending in-the-money. Delta is shown for all levels of 
moneyness. Panel B of Table 4.1 shows that the daily return of out-of-the-money call 
options with a low delta is 0%, with a volatility of 3.4%. Table 4.1 also shows that at-
the-money call options with low delta achieve a significantly lower return of -2.28%. 
There are no significant positive raw returns on the call options. Panel B of Table 4.1 
shows that initially, when call options move from out of money to at the money, 
returns decrease but they then increase as the options become in the money. In 
terms of the call option delta, the findings are that high delta call options outperform 
low delta call options with a lower risk. Panel B of Table 4.1 shows that weekly call 
options produce the lowest profits when compared to daily, monthly, and quarterly 
holding periods. As for at-the-money call options, the returns initially decrease and 
then increase with the holding period. These outcomes are consistent with Bollen 
and Whaley (2004), who find that new information is initially incorporated into 
premiums on at-the-money options before flowing to out-of-the-money options. 
 
Furthermore, Panel C of Table 4.1 shows strong put option returns, with high-
delta out-of-the-money put options generating a 10.23% return for monthly holding 
periods. The findings of this chapter demonstrate that high-delta put options generate 
the highest returns, and low delta out-of-the-money put options achieve the lowest 
return of -10.46%, but high delta put options are also found to have a higher volatility 
for every 1% of return. Panel C of Table 4.1 demonstrates that put option returns 
experience a significant decrease in returns after being held for one day, before they 
surge up to peak levels as the holding period increases for a month. 
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These call and put option return characteristics are consistent with the 
findings of Benesh and Compton (2000) and Bollen and Whaley (2004). Benesh and 
Compton (2000) show that call options have a high tendency to generate negative 
returns, with the potential to earn extreme returns. Bollen and Whaley (2004) show 
that call options experience return reversal following a day of strong buying. This 
provides further evidence that new information is initially incorporated into at-the-
money option premiums before flowing to out-of-the-money options. Furthermore the 
extreme put option price movement observed in the data highlights the opportunity 
for extreme portfolio traders to benefit from using options. The current literature34 
highlights that there is limited interest in equity put options in comparison to equity 
call options. The observed high volatility in the option data highlights the prospect for 
investors to enhance their extreme equity portfolio returns.  
 
                                                 
34
 See Bollen and Whaley (2004) and Fong, Gallagher and Ng (2005)  
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Table 4.1: Descriptive Statistics of Stock, Call, and Put Options, January 1995 to October 2006 
Panel B: Descriptive statistics of in-the-money, at-the-money, and out-of-the-money call options on the ASX, January 1995 to October 2006. Returns are average returns for an extreme 
portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. The call option premium is used where available; if not available, the 
midpoint of the bid and ask prices is used. The actual price data contained a number for zero premiums, which are replaced with the call options Black–Scholes (1973) fair value premiums, 
where the price series is called Black–Scholes. The table shows the returns of the Black–Scholes price series. A low delta (Low ∆) represents option portfolios with a low probability of being 
exercised, and a high delta (High ∆) represents portfolios with a high probability of being exercised. The raw and Black–Scholes returns, standard deviation, and minimum and maximum 
values are also shown. The corresponding t-statistics are provided in parentheses. 
 
Out-of-the-money    At-the-Money  In-the-Money 
  
Raw 
Returns 
Black–
Scholes 
Raw 
Returns 
Black–
Scholes  
Raw 
Returns 
Black–
Scholes 
Raw 
Returns 
Black–
Scholes  
Raw 
Returns 
Black–
Scholes 
Raw 
Returns 
Black–
Scholes 
  Low ∆ High ∆  Low ∆ High ∆  Low ∆ High ∆ 
Daily Returns 
Mean 0.00% -13.26%*** -0.67%** -0.55%  -2.28%*** -1.41%** -2.09%*** -0.57%  -0.03% -0.68%** 0.49% -0.01% 
T-Stat 0.00 -13.40 -2.25 -1.07  -7.34 -2.07 -5.79 -1.01  -0.06 -2.31 0.99 -0.14 
Standard Deviation 3.42% 13.43% 4.02% 6.94%  4.21% 9.26% 4.90% 7.61%  6.89% 4.01% 6.73% 1.16% 
Minimum -6.37% -66.67% -13.85% -66.53%  -34.20% -77.47% -31.62% -77.47%  -7.49% -36.29% -4.90% -5.27% 
Maximum 33.28% 14.89% 26.01% 35.16%  12.30% 58.74% 24.95% 42.31%  81.20% 10.42% 81.20% 5.57% 
Weekly Returns 
Mean 0.86% -20.31%*** -0.46% -1.07%**  -2.71%*** -3.57%*** -2.62%*** -0.93%  1.48% -0.72%** 2.11% -0.11% 
T-Stat 1.28 -16.96 -1.13 -1.93  -5.07 -5.41 -5.48 -1.64  0.95 -1.69 1.36 -0.40 
Standard Deviation 9.11% 16.25% 5.50% 7.51%  7.24% 8.96% 6.48% 7.68%  21.08% 5.75% 21.07% 3.80% 
Minimum -14.71% -63.42% -16.30% -50.98%  -66.11% -66.11% -58.95% -58.95%  -30.43% -31.45% -23.73% -23.73% 
Maximum 101.61% 28.65% 34.74% 28.65%  20.64% 31.91% 27.42% 31.91%  250.41% 11.96% 251.99% 11.96% 
Monthly Returns 
Mean -0.17% -12.66%*** -0.37% -1.38%***  -1.78%*** -2.9%*** -1.48%** 0.80%  1.75% -0.08% 1.78% -0.19% 
T-Stat -0.40 -17.34 -1.02 -2.75  -2.82 -3.10 -2.46 0.87  1.07 -0.13 1.09 -0.39 
Standard Deviation 5.83% 9.91% 4.85% 6.81%  8.58% 12.69% 8.16% 12.55%  22.16% 8.16% 22.06% 6.49% 
Minimum -18.93% -40.65% -25.05% -35.92%  -84.70% -84.70% -81.28% -81.28%  -40.20% -43.23% -37.65% -42.07% 
Maximum 49.34% 7.29% 22.55% 13.70%  33.50% 104.69% 33.50% 104.69%  241.52% 16.45% 242.14% 15.10% 
Quarterly Returns 
Mean -0.33% -1.31%*** -0.59% 0.30%  -0.71%** -0.75%** -1.39%** -0.25%  -1.54%** 2.36%*** -1.06%** -0.19% 
T-Stat -1.33 -6.02 -1.26 0.73  -1.68 -1.82 -2.18 -0.36  -2.60 2.66 -1.88 -0.35 
 103
 
 
Standard Deviation 3.32% 2.96% 6.38% 5.69%  5.71% 5.56% 8.63% 9.41%  8.04% 12.05% 7.65% 7.54% 
Minimum -31.47% -20.06% -31.47% -17.41%  -54.13% -54.13% -95.12% -95.12%  -90.39% -90.39% -93.61% -93.61% 
Maximum 15.38% 7.32% 50.14% 24.04%   23.53% 18.02% 23.53% 20.90%   12.30% 51.09% 12.07% 9.22% 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
 104
 
 
 
Table 4.1: Descriptive Statistics of Stock, Call, and Put Options, January 1995 to October 2006 
Panel C: Descriptive statistics of in-the-money, at-the-money, and out-of-the-money put options on the ASX, January 1995 to October 2006. Returns are average returns for an 
extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. The put option premium is used where available; if not 
available, the midpoint of the bid and ask prices is used. The actual price data contained a number for zero premiums, which are replaced with the call options Black–Scholes (1973) 
fair value premiums, where the price series is called Black–Scholes. The table shows the returns of Black–Scholes price series. A low delta (Low ∆) represents option portfolios with a 
low probability of being exercised, and a high delta (High ∆) represents portfolios with a high probability of being exercised. The raw and Black–Scholes returns, standard deviation, 
and minimum and maximum values are also shown. The corresponding t-statistics are provided in parentheses. 
  Out-of-the-money  At-the-Money  In-the-Money 
 
Raw 
Returns 
Black–
Scholes 
Raw 
Returns 
Black–
Scholes  
Raw 
Returns 
Black–
Scholes 
Raw 
Returns 
Black–
Scholes  
Raw 
Returns 
Black–
Scholes 
Raw 
Returns 
Black–
Scholes 
  Low ∆ High ∆  Low ∆ High ∆  Low ∆ High ∆ 
Daily Returns 
Mean -10.46%*** 0.1% -1.59%*** -10.18%***  -15.24%*** 1.15%** -8.08%*** 0.49%  -0.65% -0.21%** 1.75% -0.12% 
T-Stat -7.93 0.35 -2.65 -13.03  -9.97 1.75 -7.26 0.87  -0.58 -2.41 0.89 -1.41 
Standard Deviation 17.90% 3.75% 8.15% 10.60%  20.74% 8.93% 15.10% 7.70%  15.09% 1.20% 26.84% 1.15% 
Minimum -100.00% -25.14% -33.12% -42.86%  -100.00% -40.00% -100.00% -7.33%  -42.52% -10.83% -27.27% -4.21% 
Maximum 22.43% 15.34% 38.30% 15.26%  54.84% 75.16% 44.87% 75.16%  167.91% 4.85% 278.69% 6.75% 
Weekly Returns 
Mean -4.82%*** -1.86%** 1.93%** -20.08%***  -9.6%*** -2.59%*** -3.76%*** -0.9%  -0.02% -0.88%*** 0.37% -0.45% 
T-Stat -4.31 -2.45 2.28 -14.95  -7.17 -2.75 -3.39 -1.13  -0.03 -3.43 1.59 -1.61 
Standard Deviation 15.17% 10.28% 11.48% 18.21%  18.17% 12.80% 15.04% 10.83%  7.73% 3.50% 3.18% 3.79% 
Minimum -100.00% -56.85% -37.97% -62.69%  -59.13% -29.83% -61.54% -29.83%  -19.51% -25.71% -7.14% -19.03% 
Maximum 65.89% 62.26% 66.10% 38.32%  115.34% 100.92% 117.80% 91.61%  75.42% 8.62% 35.58% 17.02% 
Monthly Returns 
Mean 4.92%** -7.2%*** 10.23%*** -14.64%***  0.67% -7.66%*** 2.15% -4.34%***  0.15% -1.55%*** 1.08%** -2.29%*** 
T-Stat 2.49 -9.69 3.64 -13.85  0.42 -9.86 1.48 -6.07  0.23 -3.88 1.66 -4.80 
Standard Deviation 26.77% 10.07% 38.11% 14.33%  21.89% 10.54% 19.78% 9.71%  8.95% 5.42% 8.79% 6.47% 
Minimum -23.62% -49.53% -21.23% -57.93%  -23.23% -88.45% -23.23% -88.45%  -30.18% -29.90% -5.47% -32.84% 
Maximum 220.38% 29.28% 293.07% 40.67%  220.34% 28.69% 220.34% 26.77%  101.71% 22.75% 110.97% 21.75% 
Quarterly Returns 
Mean -0.88%** -6.46%*** 0.12% -0.51%***  0.53% -1.01%** -0.92%** -4.04%***  -0.66%*** -0.62%*** -0.11% -3.78%*** 
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T-Stat -1.77 -10.93 0.38 -5.20  0.59 -2.47 -2.36 -8.54  -2.87 -4.18 -0.38 -8.39 
Standard Deviation 6.71% 8.02% 4.45% 1.34%  12.19% 5.56% 5.26% 6.41%  3.14% 2.01% 3.85% 6.11% 
Minimum -24.70% -41.03% -24.70% -10.80%  -12.95% -11.54% -17.35% -20.72%  -27.01% -8.44% -10.29% -34.12% 
Maximum 47.02% 38.14% 27.20% 1.42%   128.00% 43.43% 32.70% 30.30%   9.20% 12.84% 30.06% 9.99% 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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4.3.  Methodology 
 
This study starts by analysing the performance of equity-based contrarian strategies 
with no short-selling restrictions (equity contrarian) and with short-selling restrictions 
(restricted equity). The equity contrarian and restricted-equity contrarian portfolio 
constructions follow the methodologies used by Lo and MacKinlay (1990) 35. Raw and 
risk-adjusted returns are calculated for the 184 stocks used in the study. The raw rate 
of return ( sitr ) on each stock is defined as 
 
1
1.
−
−
−
=
it
itits
it RI
RIRI
r
 (4.1) 
 
where RIit is the total return index, which includes adjustment for capitalisation 
changes and dividends for share i at time t. Using a similar method to White and 
Okunev (2001) and Gorton, Hayashi and Rouwehourst (2008), this analysis uses a 
discrete return specification over log returns, since the latter specification can 
dampen the extreme effects this study is attempting to capture. 
 
Equity contrarian portfolios are constructed on a daily basis. At the beginning 
of each day from January 1995 to October 2006, all eligible stocks are ranked 
independently on the basis of their previous trading day returns. The stocks are then 
allocated to two portfolios based on the top and bottom 10 stocks, representing the 
winner and loser portfolios36, respectively. The choice of the top and bottom 10 
companies is based on the daily publication of such data in the Australian Financial 
                                                 
35
 As part of their methodology Lo and MacKinlay (1990) also seek to decompose contrarian 
profits, to which Jegadeesh and Titman (1995) argue against their observation. This research 
however does not attempt to decompose contrarian profits. 
36
  Forner and Marhuenda (2003) and Miffre and Rallis (2007) highlight that forming extreme 
portfolio with 5 or more stocks does not have a significant impact on contrarian and 
momentum strategies performance.  
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Review, which is freely available online to investors. The portfolios are then held for 
K days (K = 1, 5, 20, and 60 days), where the returns for a K-day holding period are 
based on the equally weighted average returns of every stock in each portfolio. For 
example, a contrarian portfolio constructed based on stocks with the highest 
(winners) and lowest (losers) average returns the previous day and held for 20 days 
is denoted J1K20. Equity contrarian strategies involve buying underperforming stocks 
and selling winner stocks for different holding periods. The returns of the equity 
contrarian portfolios are calculated as the return on the loser stocks minus that on the 
winner stocks. As for the restricted-equity contrarian models, they only include stocks 
that meet short-selling requirements set by the ASX (2007) in the winner portfolios.  
 
The ASX determines on a day by day basis which stocks investors can short 
sell with the exchange providing investors a list of stocks eligible for short-selling on 
that day. Investors can only short-sell securities on the exchange if they are eligible 
as per Australia Securities and Investments Commission (ASIC) regulation. In 
Australia, securities regulations are set out by the ASIC, with short-selling receiving 
stringent regulation. The ASIC is restrictive of speculative naked short-selling of 
securities and a substantial amount of reporting is required for covered short sale. 
Whereby covered short-selling involves the seller having a pre-existing lending 
arrangement to cover their short sale position whilst on the other hand a naked short 
sale would involve a short seller selling securities without any lending arrangement in 
place. If and only when an investor meets the requirements set-out by ASIC can they 
engage in short-selling securities provided by the ASX on their daily short-selling list. 
And for a security to be on the daily short-selling list it has to meet the following 
conditions.  
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A stock can be short sold if 
1. More than 50 million securities of the class have been issued; 
2. The market capitalisation of the securities of the class on issue is not less 
than $100 million; 
3. The market capitalisation of the securities of the class on issue is not less 
than $75 million and volume-based liquidity has been more than 5% in the 
preceding three months or the market capitalisation of the securities of the 
class on issue has been more than $50 million and volume-based liquidity has 
been more than 6.25% in the preceding three months; or 
4. The company has no ongoing takeover action against it. 
 
This chapter will apply similar conditions to determine whether a winner stock can be 
short sold.  
 
The return on the restricted-equity contrarian portfolio is set equal to the 
return on the loser stocks minus the return on the winner stocks approved for short 
selling. 
 
In addition, four robustness tests are undertaken. Jegadeesh (1990) and 
Lehmann (1990) point out that trading on previous trading session returns may 
introduce biases, including bid–ask bounce, price pressure, and lagged reactions. 
The first robustness test skips one day between the formation and holding periods to 
deal with the price pressures and lagged reaction effect as proposed by Jegadeesh 
and Titman (1993). Applying another approach proposed by Jegadeesh and Titman 
(1993), the second robustness test splits the data set into two equal subperiods and 
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compares their performance. The two equal sample subperiods are from January 
1995 to September 1999 and from October 1999 to August 2006. The third robust 
test deals with autocorrelation, which can distort the mean and t-statistics. The July 
effect identified by Durand, Limkriangkrai, and Smith (2006) in the Australian stock 
market increases the possibility of autocorrelation distorting the sample mean and t-
statistics. To control for autocorrelation, the analysis runs the following regression 
model: 
 
tmltSitS εRETβαRET ++= −,,10,       (4.2) 
 
where 
tSRET , represents the return for the extreme portfolio strategy S at time t, with S = 1, 
2, 3, that is, 1 corresponds to winner portfolios, 2 characterises loser portfolios, and 3 
represents contrarian portfolios; ml stands for the major lagged factor; α0 represents 
the unbiased mean return of the portfolio; and β1 represents the autocorrelation 
coefficient. Equation (4.2) controls for the major autocorrelation factor but not for 
other lags; consequently, the Newey–West test is applied, which allows the analysis 
to generate more reliable means, standard errors, and t-statistics (Newey-West, 1987 
and Ramiah, Li, Carter, Seetanah, and Thomas, 2010). 
 
The fourth robustness test replaces raw equity returns with risk-adjusted 
returns in equity and restricted-equity contrarian trading strategies. Two different 
risk-adjusted return measures are used, Jensen’s alpha ( iAJ ) and Leland’s (1999) 
measure ( iL ), for each of the 184 listed firms in the study: 
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)]R(RβR[J FtMtFt −+−= Miti rA
 (4.3) 
where Rit is the daily return for each listed firm i on day t, RFt is the risk-free asset on 
day t, RMt is the return on the market proxy on day t, and 
 
FtFtMt R -)R(RβL −−= Lbiti r
 (4.4) 
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In addition, the winner, loser, and contrarian portfolios are sorted on the basis 
of high (H), medium (M), and low (L) portfolios based on volume traded. The analysis 
adapts and adjusts the definition of trading volume from Campbell, Grossman, and 
Wang (1993) and Lee and Swaminathan (2000), who define volume as the average 
daily turnover ratio, which is obtained by dividing the daily trading volume of a stock 
by the number of shares of the same stock at the end of the day. The adjusted 
volume is used because raw trading volume is not scaled and highly likely to be 
correlated with size. 
 
Volume analysis captures the liquidity of these portfolios. The strategy is to 
take long positions in high-trading volume stocks (H) and short low-volume (L) 
trading stocks in each portfolio, and calculate the difference between H - L returns for 
each portfolio. When the H-L difference is positive, one can conclude that, conditional 
on past returns, high-volume stocks generally perform better than low-volume stocks 
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(liquid portfolios). It follows that when the difference is negative, low-volume stocks 
outperform their high-volume counterparts (this would highlight an increased 
possibility of illiquidity premium as opposed to contrarian profits). In a similar manner, 
the winner, loser, and contrarian portfolios are sorted according to the remaining 
accounting and finance variables, namely, EPS, PE, LPE, the price-to-book value 
ratio (Price to BV), B/M, volume, market value (MV), and dividend yield. 
 
Griffin, Ji, and Martin (2003) show the significant impact that stock market 
conditions have on momentum trading strategies. The performance of contrarian 
portfolios is tested under different market conditions, namely, strong, moderate, and 
weak market conditions. Hill and Gregory (2003) define a bull (strong) market as one 
where positive high market returns are associated with low volatility, and a bear 
market as one where negative market returns are combined with high volatility. 
Moderate market conditions are described as a state of average returns and normal 
volatility. This chapter adopts similar definitions as Hill and Gregory (2003) for the 
three states of market conditions and applies them to the Australian market. The 
returns and volatility of the ASX 200 index were used to identify the three market 
conditions. The impact of market conditions of these extreme portfolios is considered 
in this analysis. 
 
After testing the performance of contrarian trading strategies using stocks, 
derivatives are introduced into the contrarian portfolios to eliminate the effect of 
short-selling restrictions on contrarian profits. Derivatives are applied into the equity 
contrarian portfolios through two approaches. First, the analysis excludes the returns 
of winner stocks and uses the returns of the winner stocks’ call and put options. The 
technique of introducing call and put options eliminates the problem of dealing with 
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short-selling restrictions on winner stocks. An equity-call contrarian portfolio sells call 
options for winner stocks, creating a winner portfolio, and buys equities in loser 
portfolios, whereas an equity-put contrarian portfolio buys put options for stocks in 
the winner portfolio. The call ( )CitR  and put ( )PitR  option returns are calculated daily, 
and the rates of return are defined as 
 
( )
1
1
−
−
−
=
it
ititC
it C
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R
 (4.7) 
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where Cit (Pit) is the premium on call (put) option i at time t where available; if not 
available, this variable is proxied by the midpoint of the bid and ask prices. The 
returns of an equity-call contrarian portfolio are calculated as the return on the loser 
equity stocks minus that on the winner call options. The returns of an equity-put 
contrarian portfolio are calculated as the return on the loser equity stocks plus that on 
the winner put options. The option delta is used to control for the exposure of the call 
and put options to the underlying stocks. Theoretically,37 when writing call options 
and buying put options for the winner portfolio options, a low delta provides 
enhanced exposure to the underlying stocks downside the price change. Delta is 
defined as 
( )11dNl =∆
 (4.9) 
where l∆  represents the estimated delta value based on N(d1) from the Black–
Scholes (1973) model for the call options (I = 1 for low delta and 2 for high delta). 
                                                 
37
 See Fong, Gallagher, and Ng (2005). 
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The put option delta is equivalent to the put options corresponding call option delta 
minus one. 
 
At times, there is no call or put option in the subperiods, and under these 
circumstances the rate of return is assumed to be zero. As discussed previously, 
another empirical issue with the options data was the amount of zero premiums for 
the call and put options as a result of market illiquidity. For options with zero 
premiums, the analysis approximates the fair price of the options using the Black–
Scholes model: 
 
( ) ( )*1*1 tdNKedNSC rtitBSit σ−−=
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where BSitC  is the estimated fair value of the call option premium for stock i at time t, 
Sit is the stock price, K is the strike level, rf is the riskless interest at a continuously 
compounded rate, t* is the term to maturity, and σ  is the estimated annualised 
historical volatility. The time-varying historical volatility is estimated using monthly 
returns over the past three years. 
 
The analysis also creates synthetic contrarian portfolios, applying options in 
both the winner and loser portfolios. Synthetic contrarian portfolios are constructed 
using two approaches. The first constructs synthetic contrarian portfolios daily using 
the previous day’s stock returns to determine the winner and loser underlying stocks. 
The synthetic contrarian portfolio then writes call options on the winner stocks and 
 114 
 
 
buys call options on the loser stocks, a combination defined here as a synthetic call 
contrarian strategy. The portfolios are then held for K days, where the returns for K-
day holding period are based on equally weighted average returns. The same 
technique is applied for put options by buying put options in the winner portfolio and 
writing put options in the loser portfolio, defined as a synthetic put contrarian 
strategy. 
 The second synthetic contrarian portfolio approach uses a technique similar 
to that in Corredor, Muga, and Santamaria (2006)38 in the options market, replacing 
stock returns in the synthetic contrarian portfolio formation process and using call 
and put option returns in the portfolio construction. Contrarian call portfolios are 
constructed by ranking companies based on the previous day’s call option returns 
and allocating the top and bottom 10 companies to winner and loser portfolios, 
respectively. A contrarian call option portfolio buys loser call options and writes call 
options on the winner call options underlying the stocks, then holding the call options 
for k days. A similar technique is applied for contrarian put portfolios, buying put 
options on the loser options and writing put options on the winner options underlying 
the stocks.  
 
 In addition to simulating option fair value option premiums to deal with option 
market illiquidity this chapter also applies two other robustness tests. Whereby the 
initial robustness test will skip one day between the formation and holding periods to 
deal with the price pressures and lagged reaction effect (Jegadeesh and Titman, 
1993). The second robustness test splits the data set into two equal subperiods and 
compares their performance. The two equal sample subperiods are from January 
1995 to September 1999 and from October 1999 to August 2006. 
                                                 
38
 Note that the authors looked at futures contracts. 
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Table 4.2 summarises the contrarian trading strategies investigated in this 
study. 
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Table 4.2: A Summary of Contrarian Trading Strategies Investigated 
Strategy 
 
Portfolio Selection  Winner Portfolios  Loser Portfolios 
Returns  Transaction Asset  Transaction Asset 
Equity Contrarian Trading Strategies 
Equity Contrarian  Equity  Sell Equity  Buy Equity 
Restricted Contrarian Equity  Sell Equity  Buy Equity 
 
       
Synthetic Call and Put Options Contrarian Trading Strategies 
Equity Call Equity  Sell Call  Buy Equity 
Equity Put Equity  Buy Put  Buy Equity 
 
       
Synthetic Option Contrarian Trading Strategies  
Synthetic Call Contrarian Equity  Sell Call  Buy Call 
Synthetic Put Contrarian Equity  Buy Put  Sell Put 
 
       
Pure Option Contrarian Trading Strategies 
Contrarian Call Options Call  Sell Call  Buy Call 
Contrarian Put Options Put  Sell Put  Buy Put 
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4.4.  Empirical Results 
 
This section reports on the profitability of extreme portfolio analysis. Eight different 
extreme strategies are tested, which can be summarised as equity, restricted-equity, 
equity-call, equity-put, synthetic call, synthetic put, contrarian call, and contrarian put 
strategies. The impact of market conditions and finance fundamentals is also tested 
for these portfolios. This section also presents the results of various robustness tests, 
which are then used to assess whether option-based strategies offer superior 
returns. The findings show that contrarian profits significantly improve with the 
introduction of options into portfolios. The analysis further demonstrates the 
performance of contrarian trading strategies with options depends on a number of 
factors, including the level of moneyness, rebalancing periods, market conditions, 
and fundamental analysis. 
 
4.4.1. Part A: Extreme Portfolio Trading Strategies Return Analysis 
 
4.4.2. Equity Contrarian Trading Strategy Performance 
 
Table 4.3 shows the results of the analysis of raw returns of equity and restricted-
equity contrarian portfolios with unadjusted and adjusted returns for different holding 
periods. Also reported are the unadjusted and adjusted raw returns of winner (RW) 
and loser (RL) equity portfolios and the difference in their mean returns, the equity 
contrarian strategy (RL–RW). The respective t-statistics for all these portfolios are 
also presented. A positive difference between the returns of the loser and winner 
portfolios as a result of price reversal is expected. The results reported in Panel A of 
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Table 4.3 support this hypothesis, since the equity contrarian portfolio clearly and 
consistently generates positive returns for holding periods less than a week, before 
these returns disappear in the longer holding periods. For instance, Panel A of Table 
4.3 illustrates that a loser portfolio in an equity strategy earns, on average, an 
adjusted return of 0.23%, while its corresponding winner portfolio yields -0.06% for 
daily holding periods. This results in an equity contrarian portfolio earning a 
statistically significant adjusted return of 0.27%. The findings show that equity 
contrarian returns initially increase and then decrease to zero as the holding period 
increases. 
 
The rest of the empirical results in Panel A of Table 4.3 show that equity 
contrarian portfolios generate positive contrarian returns in the short term. In this 
particular instance, the results are both theoretically and empirically consistent with 
the findings of Lee Chan, Faff, and Kalev (2003), Lo and Coggins (2006), Durand, 
Limkriangkai, and Smith (2006), and Monagle, Ramiah, Jing, Hallahan, and 
Naughton (2006), who examine short-term equity contrarian returns in Australia. The 
findings, however, challenge the evidence presented by Liew and Vassalou (2000), 
Demir, Muthuswany, and Walter (2004), and Griffin, Ji, and Martin (2003), who 
support the concept of return continuation, although it should be noted that these 
studies assume different rebalancing intervals. Panel A of Table 4.3 also shows a 
series of robustness test results for the equity contrarian trading strategy that 
reinforce the conclusion of short-term equity contrarian profits. Based on these 
findings, one can conclude that equity contrarian strategies are profitable in the 
Australian equity listed market. 
 
Panel A of Table 4.3 also provides two interesting observations. First, the 
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equity contrarian trading strategy can be observed generating a significant positive 
adjusted Jensen alpha for up to a month. That is the equity contrarian trading 
strategy was able to achieve an abnormal return after considering its volatility. Panel 
A of Table 4.3 shows the equity contrarian trading strategy had a Jensen’s alpha of 
0.38% after holding the portfolio for a month. This suggests that the equity contrarian 
portfolio would have outperformed the market after having been held for a month, 
which is, however, not supported by Leland’s measure. Second, after the portfolio is 
held for a quarter (K60), momentum profits are evident. The existence of momentum 
profits for quarterly rebalancing equity contrarian portfolios highlights the profitability 
of contrarian and momentum strategies in the Australian market. This finding is 
consistent with the Australian momentum literature,39 including a recent study by 
Bettman, Maher, and Sault (2009), who determine the existence of momentum profits 
– that is, winners’ portfolios outperforming losers’ portfolios – for the period 1990–
2007. Within that same market, however, exists another opposing view, whereby the 
losers’ performance surpasses the winners’ performance. Lee, Chan, Faff, and Kalev 
(2003), Lo and Coggins (2006), Durand, Limkriangkrai, and Smith (2006), and 
Monagle, Ramiah, Jing, Hallahan, and Naughton (2006) observe significant short-
term contrarian profits within the Australian equity market. McInish, Ding, Pyun, and 
Wongchoti (2008) observe the same puzzling effect in Asian markets. 
 
 
                                                 
39
 Hurn and Pavlov (2003), Gaunt and Gray (2003), Hodgson, Masih, and Masih (2004), 
Drew, Veeraraghavan, and Ye (2007), Demir, Muthuswamy, and Walter (2004), and Benson, 
Gallagher, and Teodorowski (2007). 
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Table 4.3: Equity and Restricted-Equity Contrarian Portfolios and Equity Returns for Loser and Winner Stocks 
Panel A: This table presents the average returns of equities for the period January 1995 to October 2006. Here RL represents loser portfolios and RW represents winner portfolios. 
Returns are average returns for a portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. The contrarian trading strategy 
buys equities for loser portfolio stocks and sells equities for winner portfolios (RL-RW). The returns and t-values for every portfolio are reported. The portfolios are unadjusted and 
adjusted for seasonality and autocorrelation. Robustness tests are conducted in terms of skipping one month between the formation and holding periods and splitting the sample into 
two equal samples. Also undertaken is an adjusted-risk–return robustness test that replaces equity raw returns with Jensen’s and Leland’s (1999) alphas. When short-selling restrictions 
are controlled, the equity strategy is defined as a restricted-equity strategy. The corresponding t-statistics are provided in parentheses. 
Holding Periods K1  K5  K20  K60 
    RL RW RL-RW  RL RW RL-RW  RL RW RL-RW  RL RW RL-RW 
Equity Strategy                 
Raw Returns Unadjusted 0.22%*** -0.06%** 0.28%***  0.6%*** 0.04% 0.57%***  1.66%*** 1.45%*** 0.21%  4.47%*** 4.93%*** -0.45%** 
  (8.59) (-2.53) (9.81)  (11.80) (0.74) (10.17)  (13.82) (11.97) (1.58)  (19.59) (21.90) (-1.72) 
 Adjusted+ 0.23%*** -0.06%** 0.27%***  0.33%*** 0.02% 0.53%***  0.72%*** 0.69%*** 0.19%  2.16%*** 2.39%*** -0.4% 
  (9.03) (-2.51) (9.57)  (6.60) (0.46) (9.79)  (5.08) (4.54) (1.40)  (7.05) (7.73) (-1.46) 
                 
Jensen’s Alpha Unadjusted 0.18%*** -0.09%*** 0.27%***  0.48%*** -0.09%** 0.57%***  0.6%*** 0.18%** 0.42%***  2.83%*** 3.72%*** -0.89%*** 
  (6.52) (-3.77) (8.82)  (9.20) (-1.94) (9.85)  (5.73) (1.69) (3.05)  (26.70) (34.85) (-5.53) 
 Adjusted+ 0.19%*** -0.09%*** 0.26%***  0.29%*** -0.06% 0.54%***  0.37%*** 0.12% 0.38%**  2.51%*** 3.27%*** -0.84%*** 
  (7.10) (-3.68) (8.59)  (5.78) (-1.28) (9.47)  (2.96) (0.91) (2.47)  (17.91) (21.69) (-5.42) 
                 
Leland Unadjusted 0.25%*** -0.13%*** 0.38%***  0.02% -0.47%*** 0.49%***  -0.15% -0.2% 0.04%  0.99%*** 1.68%*** -0.69%*** 
  (4.70) (-2.90) (5.71)  (0.22) (-6.23) (4.44)  (-0.91) (-1.29) (0.23)  (4.39) (7.86) (-2.66) 
 Adjusted+ 0.23%*** -0.12%*** 0.36%***  0.02% -0.32%*** 0.46%***  -0.09% -0.1% 0.04%  0.53%** 0.79%*** -0.61%** 
  (4.49) (-2.85) (5.28)  (0.17) (-4.13) (4.47)  (-0.45) (-0.62) (0.24)  (1.95) (3.29) (-2.29) 
                 
Skipping 1 Day Unadjusted 0.16%*** 0% 0.16%***  0.5%*** 0.15%*** 0.35%***  1.54%*** 1.59%*** -0.05%  4.33%*** 5.13%*** -0.8%*** 
  (6.23) (0.08) (5.59)  (9.65) (3.00) (5.98)  (12.71) (13.27) (-0.36)  (19.00) (22.68) (-3.02) 
 Adjusted+ 0.17%*** 0% 0.17%***  0.29%*** 0.1%** 0.33%***  0.68%*** 0.77%*** -0.05%  2.07%*** 2.48%*** -0.76%*** 
  (6.32) (0.10) (5.78)  (5.51) (1.74) (5.67)  (4.45) (4.85) (-0.38)  (6.81) (7.97) (-2.77) 
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Table 4.3: Equity and Restricted-Equity Contrarian Portfolios and Equity Returns for Loser and Winner Stocks (continued) 
Equity Strategy (continued) 
               
Jan 1995 to Sept 1999 Unadjusted 0.21%*** -0.02% 0.24%***  0.67%*** 0.04% 0.63%***  1.93%*** 1.61%*** 0.31%  5.01%*** 5.51%*** -0.5% 
 
 (5.36) (-0.61) (5.44)  (8.97) (0.55) (7.46)  (10.60) (8.32) (1.44)  (14.66) (15.72) (-1.17) 
 Adjusted+ 0.19%*** -0.02% 0.22%***  0.38%*** 0.03% 0.68%***  0.91%*** 0.78%*** 0.27%  2.78%*** 2.86%*** -0.48% 
  (4.34) (-0.61) (4.80)  (4.97) (0.34) (7.41)  (3.93) (3.35) (1.22)  (5.76) (6.04) (-1.09) 
                 
Oct 1999 to Aug 2006 Unadjusted 0.24%*** -0.1%*** 0.33%***  0.54%*** 0.03% 0.5%***  1.4%*** 1.28%*** 0.11%  3.92%*** 4.33%*** -0.41% 
 
 (7.02) (-3.20) (8.72)  (7.70) (0.51) (6.92)  (8.85) (8.81) (0.70)  (12.93) (15.31) (-1.30) 
 Adjusted+ 0.22%*** -0.09%*** 0.35%***  0.29%*** 0.02% 0.47%***  0.54%*** 0.56%*** 0.11%  1.58%*** 1.92%*** -0.4% 
 
 (6.60) (-3.13) (9.33)  (4.28) (0.28) (6.54)  (3.62) (3.54) (0.68)  (4.96) (5.60) (-1.22) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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4.4.3. Short-Selling Restricted-Equity Contrarian Strategy Performance 
 
The literature notes that when short-selling restrictions are considered, they affect the 
profitability of equity contrarian strategy. Although the literature on short-selling 
restrictions is contradictory, it is hypothesised that the application of short-selling 
restrictions on the winner and loser portfolios will reduce the amount of stocks within 
these portfolios and therefore dampen contrarian profits. The next objective is to test 
whether short-selling restrictions have a significant negative impact on an equity 
contrarian strategy. Panel B of Table 4.3 shows the impact of short-selling 
restrictions on contrarian profits in Australia. There are two major conclusions that 
can be drawn from Table 4.3. For shorter rebalancing periods, short-selling 
restrictions do not materially affect contrarian profits. That is, after controlling for 
these constraints, daily contrarian profits remain at 0.28% for the holding period of 
one day (k = 1). As for longer holding periods, short-selling restrictions improve 
contrarian profits. For instance, for a restricted-equity contrarian strategy with a 
holding period of 60 days, the return increases40 from -0.45% (see Panel A, Table 
4.3, column 12) to 0.72% (see Panel B, Table 4.3, column 12). Furthermore, the 
findings show no evidence of contrarian profits disappearing as a result of short-
selling restrictions. These findings are inconsistent with Lee, Chan, Faff, and Kalev 
(2003) and Ramiah, Mugwagwa, and Naughton (2008) but support Bettman, Maher, 
and Sault (2009) and Ramiah, Li, Carter, Seetanah, and Thomas (2010), who find 
short-selling restrictions have a positive effect on equity contrarian profits. Similarly, 
the robustness tests undertaken support this observation. After examining the impact 
of short-selling restrictions on equity contrarian profits, the next step is to explore how 
options can be used to enhance contrarian profits. 
                                                 
40
 The last row of Panel B of Table 4.3 tests if there is a statistical difference in the portfolio 
return, and in this particular instance there is a statistical difference in the mean returns. 
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Table 4.3: Equity and Restricted-Equity Contrarian Portfolios and Equity Returns for Loser and Winner Stocks (continued) 
Panel B: This table presents the average returns of equities for the period January 1995 to October 2006. Here RL represents the loser portfolios and RW represents the winner portfolios. 
Returns are average returns for a portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. The restricted-equity trading strategy 
buys equities for loser portfolio stocks and sells equities for winner portfolio stocks approved for short-selling, a strategy represented by RL-RW. The returns and t-values for every portfolio 
are reported. The portfolios are adjusted for seasonality and autocorrelation. Robustness tests are conducted in terms of skipping one month between the formation and holding periods and 
splitting the sample into two equal samples. The analysis also undertakes an adjusted-risk–return robustness test, replacing equity raw returns with Jensen’s and Leland’s (1999) alphas. 
Also reported are the contrarian return differences between the restricted-equity strategy and an equity strategy at the bottom of the table. The corresponding t-statistics are provided in 
parentheses. 
  K1  K5  K20  K60 
    RL RW RL-RW  RL RW RL-RW  RL RW RL-RW  RL RW RL-RW 
Restricted-Equity Strategy               
Raw Returns  0.21%*** -0.07%*** 0.28%***  0.34%*** -0.02% 0.54%***  0.72%*** 0.39%*** 0.61%***  2.11%*** 1.58%*** 0.72%*** 
  (7.44) (-3.31) (9.92)  (6.37) (-0.46) (10.25)  (4.96) (3.81) (4.62)  (6.90) (6.60) (2.69) 
                 
Jensen’s Alpha  0.16%*** -0.09%*** 0.26%***  0.29%*** -0.08%** 0.53%***  0.34%*** -0.14% 0.68%***  2.48%*** 2.45%*** -0.08% 
  (5.79) (-4.54) (9.14)  (5.54) (-2.18) (9.44)  (2.69) (-1.56) (5.14)  (17.38) (20.51) (-0.48) 
                 
Leland   0.25%*** -0.14%*** 0.35%***  0% -0.3%*** 0.42%***  -0.13% -0.19% 0.13%  0.39% 0.41%** -0.14% 
  (4.26) (-3.38) (5.31)  (0.02) (-4.39) (4.21)  (-0.66) (-1.28) (0.67)  (1.44) (1.95) (-0.55) 
                 
Skipping 1 Day  0.16%*** -0.02% 0.19%***  0.28%*** 0.04% 0.38%***  0.68%*** 0.44%*** 0.39%***  2%*** 1.61%*** 0.46%** 
  (5.83) (-1.03) (7.03)  (5.41) (0.91) (7.17)  (4.40) (4.34) (2.88)  (6.65) (6.89) (1.71) 
                 
Jan 1995 to Sept 1999  0.19%*** -0.04% 0.24%***  0.38%*** -0.03% 0.61%***  0.91%*** 0.32%** 0.89%***  2.78%*** 1.58%*** 1.39%*** 
  (4.38) (-1.46) (5.53)  (4.99) (-0.58) (8.16)  (3.94) (2.51) (4.50)  (5.77) (4.80) (3.43) 
                 
Oct 1999 to Aug 2006  0.23%*** -0.09%*** 0.34%***  0.29%*** -0.01% 0.51%***  0.55%*** 0.46%*** 0.26%  1.51%*** 1.58%*** -0.02% 
  (6.81) (-3.22) (9.24)  (3.97) (-0.10) (6.69)  (3.33) (3.08) (1.57)  (4.55) (5.00) (-0.05) 
 
 
               
Restricted-Equity Strategy Minus Equity Strategy 
          
 
   0.00%    0.03%    0.27%***    0.9%*** 
        (0.33)       (1.20)       (4.08)       (6.25) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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4.4.4. Equity-Call and Equity-Put Option Contrarian Strategy 
Performance 
 
This section examines the profitability of contrarian strategies when call and put 
options are utilised. In an effort to circumvent the short-selling restriction problem, the 
returns of winner stocks are replaced by the returns of winner stocks’ call and put 
options. An equity-call contrarian portfolio sells call options for winner stocks, 
creating a winner portfolio, and buys equities in loser portfolios, whereas an equity-
put contrarian portfolio will buy put options for stocks in the winner portfolio and buy 
equities in loser portfolios. Panels A and B of Table 4.4 report the winner, loser, and 
contrarian portfolios returns for equity-call and equity-put contrarian trading strategies 
respectively, for three levels of moneyness, namely out of money, at the money, and 
in the money. Table 4.4 also shows the returns for high- and low-delta options. Panel 
A of Table 4.4 shows evidence of equity-call contrarian strategies generating an 
increasing positive return as the holding period increases. For example, a contrarian 
strategy that focuses on in-the-money equity-call strategies generates a statistically 
significant daily return of 0.69% for daily holding periods, and this return increases to 
1.28%, 1.44%, and 3.01% as the holding period increases to weekly, monthly, and 
quarterly, respectively. 
 
It is can also be observed from Panel A of Table 4.4 that the winner portfolios 
with written call options contribute more to contrarian profits than winner portfolios 
with short-sold stocks. This implies that by writing call options against outperforming 
stocks, the profitability of an equity contrarian trading strategy is enhanced. Panel A 
of Table 4.4 also shows that loser portfolios contribute more to contrarian profits as 
the holding period increases. Even though this implies that the naked call options in 
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the winner portfolio generate fewer returns, this return is significant. The positive 
outcome of the winner portfolios is supported by Bollen and Whaley (2004), who find 
that net buying pressure for stock call options results in price reversals. The authors 
explain that for risk management purposes, call option writers must charge higher 
prices when there is a strong demand for the call options of a particular stock. 
Consequently, option prices experience a downward pressure as demand falls and 
option writers look for other means to manage their risk exposure. Fong, Gallagher, 
and Ng (2005) also observe price reversals in call options following strong gains in 
the underlying security. Similar contrarian profits in equity-put contrarian strategies 
are documented in Panel B of Table 4.4. For equity-put contrarian strategies, a price 
reversal in the equity loser portfolio can be observed, as well as the effect of portfolio 
protection driving put option prices up in the winner portfolio resulting in positive 
equity-put contrarian profits, which is in line with Lee, Chan, Faff, and Kalev (2003) 
and Fong, Gallagher, and Ng (2005). The main conclusion that can be drawn from 
this analysis is that equity-call and equity-put returns are much higher than for a 
simple contrarian equity41 portfolio. 
 
 
Whilst the analysis focuses only on stocks with options the performance en
                                                 
41
   Mayhew and Mihov (2004) find that there is no change in the return and volatility characteristics 
when options are listed whilst Skinner (1989) highlights a volatility reduction in stocks with options. 
Given this and the relatively large market capitalisation of stock with options, I would expect a similar 
performance outcome. 
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Table 4.4: Equity, Restricted-Equity, Equity-Call, and Equity-Put Contrarian Winner and Loser Portfolio Returns 
Panel A: This table presents average returns for different levels of moneyness, January 1995 to October 2006. Here RL represents the extreme loser portfolios and RW represents the 
extreme winner portfolios. Returns are average returns for an extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. 
For equity contrarian strategies, the strategy sells equities for winner portfolio stocks and buys equities for loser portfolio stocks. When equity contrarian strategies are controlled for short-
selling restrictions on equities in the winner portfolio, the strategy is defined as a restricted-equity strategy. For an equity-call contrarian strategy, winner portfolios write call options on 
underlying winner stocks and long equities on the loser portfolio stocks. The equity, restricted-equity, and equity-call contrarian trading strategies are represented by RL-RW. Also reported 
are the t-values for every portfolio. The portfolios are adjusted for seasonality and autocorrelation. The corresponding t-statistics are provided in parentheses. 
Holding Periods K1  K5  K20  K60 
Strategy Moneyness RL RW RL-RW  RL RW RL-RW  RL RW RL-RW  RL RW RL-RW 
Equity Strategy 0.23%*** -0.06%** 0.27%***  0.33%*** 0.02% 0.53%***  0.72%*** 0.69%*** 0.19%  2.16%*** 2.39%*** -0.4% 
 
 (9.03) (-2.51) (9.57)  (6.60) (0.46) (9.79)  (5.08) (4.54) (1.40)  (7.05) (7.73) (-1.46) 
Restricted-Equity Strategy 0.21%*** -0.07%*** 0.28%***  0.34%*** -0.02% 0.54%***  0.72%*** 0.39%*** 0.61%***  2.11%*** 1.58%*** 0.72%*** 
  (7.44) (-3.31) (9.92)  (6.37) (-0.46) (10.25)  (4.96) (3.81) (4.62)  (6.90) (6.60) (2.69) 
Equity-Call Strategy                
Low Delta (∆) 
Out-of-the-
money 0.19%*** -0.18% 0.37%***  0.31%*** 0.23% 0.12%  0.61%*** -0.1% 1.01%***  2.15%*** -0.16%** 2.46%*** 
  (6.53) (-1.53) (3.09)  (5.81) (0.61) (0.30)  (4.26) (-0.43) (3.17)  (7.05) (-1.85) (7.49) 
 At-the-Money 0.19%*** -0.82%*** 0.99%***  0.31%*** -1.07%*** 1.58%***  0.61%*** -0.4%** 1.4%***  2.17%*** -0.14%** 2.4%*** 
  (6.43) (-7.12) (8.52)  (5.82) (-4.87) (7.28)  (4.27) (-2.26) (5.93)  (7.07) (-2.29) (7.45) 
 In-the-Money 0.19%*** -0.51%*** 0.69%***  0.31%*** -0.79%*** 1.28%***  0.61%*** -0.42%*** 1.44%***  2.17%*** -0.37%** 3.01%*** 
  (6.43) (-6.98) (8.82)  (5.82) (-6.80) (10.96)  (4.27) (-2.78) (6.83)  (7.07) (-2.54) (8.61) 
                 
High Delta (∆) 
Out-of-the-
money 0.19%*** -0.6%*** 0.78%***  0.31%*** -0.88%*** 1.37%***  0.61%*** -0.24% 1.24%***  2.15%*** -0.24% 2.89%*** 
 
 (6.53) (-4.62) (5.54)  (5.81) (-5.50) (8.69)  (4.26) (-1.24) (5.24)  (7.05) (-1.30) (7.88) 
 At-the-Money 0.19%*** -0.45%*** 0.64%***  0.31%*** -0.83%*** 1.31%***  0.61%*** -0.23%** 1.05%***  2.17%*** -0.21%** 2.59%*** 
 
 (6.43) (-6.85) (9.09)  (5.82) (-7.86) (11.41)  (4.27) (-2.13) (5.65)  (7.07) (-2.30) (7.88) 
 In-the-Money 0.19%*** -0.19%*** 0.38%***  0.31%*** -0.37%*** 0.84%***  0.61%*** -0.24%** 1.12%***  2.17%*** -0.15%** 2.5%*** 
 
 (6.43) (-3.95) (6.77)  (5.82) (-4.60) (9.95)  (4.27) (-2.40) (5.93)  (7.07) (-1.68) (7.28) 
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Table 4.4: Equity, Restricted-Equity, Equity-Call, and Equity-Put Contrarian Winner and Loser Portfolio Returns (continued) 
Panel B: This table presents average returns for different levels of moneyness, January 1995 to October 2006. Here RL represents the extreme loser portfolios and RW represents the 
extreme winner portfolios. Returns are average returns for an extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. 
For equity contrarian strategies, the strategy sells equities for winner portfolio stocks and buys equities for loser portfolio stocks. When equity contrarian strategies are controlled for 
short-selling restrictions on equities in the winner portfolio, the strategy is defined as a restricted-equity strategy. For an equity-call contrarian strategy, winner portfolios buy put options 
on the winner stocks and take a long equity position in the loser portfolio stocks. The equity-put contrarian trading strategies by RL+RW. Also reported are the t-values for every 
portfolio. The portfolios are adjusted for seasonality and autocorrelation. The corresponding t-statistics are provided in parentheses. 
Holding Periods K1  K5  K20  K60 
Strategy Moneyness RL RW RL+RW  RL RW RL+RW  RL RW RL+RW  RL RW RL+RW 
Equity-Put Strategy 
               
Low Delta 
(∆) 
Out-of-the-
money 0.19%*** 0.06% 0.25%  0.31%*** 0.58% 1.06%***  0.61%*** 1.94%** 3%***  2.33%*** 0.02% 2.38%*** 
  (6.43) (0.27) (1.18)  (5.82) (1.52) (2.69)  (4.27) (2.21) (3.24)  (6.81) (0.11) (7.14) 
 At-the-Money 0.19%*** -0.38%*** -0.2%  0.31%*** -0.49%*** -0.06%  0.61%*** 0.42% 1.36%***  2.17%*** -0.15%*** 2.16%*** 
  (6.43) (-2.95) (-1.62)  (5.82) (-3.39) (-0.42)  (4.27) (1.10) (3.51)  (7.07) (-2.80) (6.91) 
 In-the-Money 0.21%*** 0.07%** 0.29%***  0.31%*** 0.04% 0.45%***  0.61%*** 0.16% 1.29%***  2.17%*** -0.11%** 2.12%*** 
  (7.81) (1.69) (5.96)  (5.82) (0.59) (5.45)  (4.27) (0.73) (3.48)  (7.07) (-2.08) (6.93) 
                 
High Delta 
(∆) 
Out-of-the-
money 0.19%*** 0.56%** 0.75%***  0.31%*** 1.25%*** 1.72%***  0.61%*** 3.44%*** 4.55%***  2.17%*** 0.54%** 3.09%*** 
 
 (6.43) (2.29) (3.12)  (5.82) (2.75) (4.06)  (4.27) (3.34) (4.22)  (7.07) (2.08) (7.00) 
 At-the-Money 0.19%*** -0.06% 0.14%**  0.31%*** 0.02% 0.47%***  0.61%*** 0.77%** 1.72%***  2.17%*** -0.07% 2.31%*** 
  (6.43) (-0.90) (1.83)  (5.82) (0.22) (4.67)  (4.27) (2.08) (4.47)  (7.07) (-0.73) (7.13) 
 In-the-Money 0.21%*** 0.16%*** 0.38%***  0.31%*** 0.11%** 0.5%***  0.61%*** 0.44%*** 1.49%***  2.17%*** 0.14%** 2.47%*** 
  
  (7.81) (4.07) (8.17)   (5.82) (1.93) (6.81)   (4.27) (2.84) (4.24)   (7.07) (2.00) (7.65) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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4.4.5. Synthetic Call and Put Contrarian Strategy Performance 
 
The next analysis investigates the profitability of contrarian strategies when the 
application of call and put options is extended to underperforming stocks, creating 
synthetic call and put option contrarian strategies. Here synthetic call contrarian 
portfolios are formed using the previous day’s stock returns and writing call options 
on the winner stocks and buying call options on the loser stocks. For the synthetic 
put contrarian portfolios, it involves buying put options on the winner stocks and 
writing the equivalent number of put options in the loser stocks. Panels A and B of 
Table 4.5 summarise the returns of synthetic call and put contrarian strategies, 
respectively, at different moneyness levels and option deltas. Panel A of Table 4.5 
reports the findings of the synthetic call contrarian strategy, and the analysis finds 
loser portfolios with long at-the-money call options earning a daily return of -0.18% 
when rebalanced daily, and winner portfolios with short-sold at-the-money call 
options achieving a daily return of -0.82% over the same period.  
 
 Similar outcomes in numerous other cases are observed where the winner 
portfolio outperforms the loser portfolio. In this instance, a synthetic call contrarian 
strategy that takes a long position in the loser portfolio and a short position in the 
winner portfolio earns a daily return of 0.67%, and this is statistically significant. It can 
be observed that synthetic call contrarian profits can last up to week when portfolios 
are formed based on the previous day’s returns. Interestingly, synthetic put 
contrarian strategies earn significant positive returns for up to a month, longer than 
synthetic call contrarian strategies. Once again, the lesson learnt from these 
synthetic moves is that options-based contrarian strategies offer superior returns to 
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plain equity ones. 
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Table 4.5: Equity, Restricted-Equity, Synthetic Call, and Synthetic Put Contrarian Winner and Loser Portfolio Returns 
Panel A: This table presents average returns for different levels of moneyness, January 1995 to October 2006. Here RL represents the extreme loser portfolios and RW represents the 
extreme winner portfolios. Returns are average returns for an extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. 
For equity contrarian strategies, the strategy sells equities for winner portfolio stocks and buys equities for loser portfolio stocks. When the equity contrarian strategies control for short-
selling restrictions on equities in the winner portfolio, the strategy is defined as a restricted-equity strategy. For a synthetic call contrarian strategy, winner portfolios write call options on the 
winner stocks and take a long call option position on loser portfolio stocks. The equity, restricted-equity, and synthetic call contrarian trading strategies are represented by RL-RW. Also 
reported are the t-values for every portfolio. The portfolios are adjusted for seasonality and autocorrelation. The corresponding t-statistics are provided in parentheses. 
Holding Periods K1  K5  K20  K60 
Strategy Moneyness RL RW RL-RW  RL RW RL-RW  RL RW RL-RW  RL RW RL-RW 
Equity Strategy 0.23%*** -0.06%** 0.27%***  0.33%*** 0.02% 0.53%***  0.72%*** 0.69%*** 0.19%  2.16%*** 2.39%*** -0.4% 
 
 (9.03) (-2.51) (9.57)  (6.60) (0.46) (9.79)  (5.08) (4.54) (1.40)  (7.05) (7.73) (-1.46) 
Restricted-Equity Strategy 0.21%*** -0.07%*** 0.28%***  0.34%*** -0.02% 0.54%***  0.72%*** 0.39%*** 0.61%***  2.11%*** 1.58%*** 0.72%*** 
 
 (7.44) (-3.31) (9.92)  (6.37) (-0.46) (10.25)  (4.96) (3.81) (4.62)  (6.90) (6.60) (2.69) 
Synthetic Call Strategy                
Low Delta (∆) 
Out-of-the-
money 0.36% -0.2% 0.57%  0.21% 0.23% -0.06%  0.21% -0.14% 0.36%  -0.03% -0.16%** 0.1% 
  (0.72) (-1.59) (1.13)  (1.22) (0.62) (-0.14)  (0.75) (-0.44) (1.19)  (-0.13) (-1.85) (0.42) 
 At-the-Money -0.18%*** -0.82%*** 0.67%***  -0.17%** -1.07%*** 0.91%***  -0.11% -0.4%** 0.36%**  -0.16% -0.14%** -0.04% 
  (-2.97) (-7.05) (5.69)  (-1.81) (-4.87) (3.98)  (-0.97) (-2.26) (2.05)  (-1.36) (-2.29) (-0.33) 
 In-the-Money 0.01% -0.51%*** 0.54%***  1.4% -0.79%*** 2.34%**  2.06% -0.42%*** 2.74%  -0.14%*** -0.37%** 0.29%** 
  (0.14) (-6.98) (6.49)  (1.08) (-6.80) (1.78)  (0.86) (-2.78) (1.15)  (-3.00) (-2.54) (1.93) 
                 
High Delta (∆) 
Out-of-the-
money 0.75% -0.6%*** 1.4%***  0.54%** -0.87%*** 1.48%***  0.25% -0.24% 0.7%**  -0.07% -0.24% 0.24% 
  (1.49) (-4.62) (2.82)  (2.45) (-5.44) (6.20)  (0.76) (-1.23) (1.79)  (-0.81) (-1.30) (1.19) 
 At-the-Money -0.25%** -0.45%*** 0.26%**  -0.03% -0.83%*** 0.97%***  -0.08% -0.23%** 0.22%  -0.07% -0.21%** 0.21%** 
 
 (-2.51) (-7.08) (2.46)  (-0.13) (-7.86) (4.47)  (-0.51) (-2.13) (1.52)  (-0.91) (-2.30) (1.97) 
 In-the-Money -0.03% -0.19%*** 0.18%***  1.48% -0.37%*** 1.88%  2.24% -0.24%** 2.56%  -0.26% -0.15%** -0.19% 
  (-0.55) (-3.95) (2.65)  (1.12) (-4.60) (1.43)  (0.93) (-2.40) (1.06)  (-1.60) (-1.68) (-1.04) 
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Table 4.5: Equity, Restricted-Equity, Synthetic Call, and Synthetic Put Contrarian Winner and Loser Portfolio Returns (continued) 
Panel B: This table presents average returns for different levels of moneyness, January 1995 to October 2006. Here RL represents the extreme loser portfolios and RW represents the 
extreme winner portfolios. Returns are average returns for an extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. 
For equity contrarian strategies, the strategy sells equities for winner portfolio stocks and buys equities for loser portfolio stocks. When the equity contrarian strategies control for short-
selling restrictions on equities in the winner portfolio, the strategy is defined as a restricted-equity strategy. For a synthetic put contrarian strategy, the winner portfolio buys put options on 
the winner stocks and writes put options on the winner stocks. The synthetic put contrarian trading strategies by RW-RL. Also reported are the t-values for every portfolio. The portfolios are 
adjusted for seasonality and autocorrelation. The corresponding t-statistics are provided in parentheses. 
Holding Periods K1  K5  K20  K60 
Strategy Moneyness RL RW RW-RL  RL RW RW-RL  RL RW RW-RL  RL RW RW-RL 
Synthetic Put Strategy 
               
Low Delta (∆) 
Out-of-the-
money 0.39% 0.06% -0.34%  0.54%** 0.58% 0.03%  2.74%*** 1.94%** -0.71%  0.1% 0.02% -0.1% 
  (1.51) (0.27) (-1.09)  (2.46) (1.52) (0.07)  (2.62) (2.21) (-0.56)  (0.63) (0.11) (-0.36) 
 At-the-Money -0.18%** -0.38%*** -0.22%**  -0.14% -1.07%*** -0.45%***  0.16% 0.42% 0.3%  -0.09% -0.15%*** -0.04% 
  (-2.41) (-2.94) (-1.72)  (-1.27) (-4.87) (-2.67)  (0.99) (1.10) (0.73)  (-0.91) (-2.80) (-0.35) 
 In-the-Money 0.59% 0.07%** -0.51%  0.57% 0.04% -0.51%  2.03% 0.16% -1.84%  0.16%** -0.11%** -0.3%*** 
  (1.08) (1.65) (-0.93)  (1.04) (0.59) (-0.92)  (1.16) (0.73) (-1.05)  (1.94) (-2.08) (-3.35) 
                 
High Delta 
(∆) 
Out-of-the-
money -0.39%*** 0.56%** 1%***  -0.08% 1.17%*** 1.33%***  1.74%** 3.44%*** 2.16%**  -0.01% 0.4%** 0.47% 
  (-4.49) (2.29) (3.80)  (-0.40) (2.64) (2.82)  (2.52) (3.34) (2.05)  (-0.06) (2.18) (1.54) 
 At-the-Money -0.61%*** -0.07% 0.57%***  -0.79%*** 0.02% 0.85%***  -0.03% 0.77%** 0.88%**  -0.09% -0.07% -0.01% 
  (-5.34) (-1.01) (4.67)  (-5.13) (0.22) (5.17)  (-0.12) (2.08) (2.31)  (-1.13) (-0.82) (-0.14) 
 In-the-Money 0.41% 0.14%*** -0.25%  0.28% 0.11%** -0.16%  1.55% 0.44%*** -1.03%  -0.17%*** 0.14%** 0.33%*** 
  
  (0.76) (3.63) (-0.46)   (0.51) (1.93) (-0.29)   (0.88) (2.84) (-0.59)   (-3.57) (2.00) (3.90) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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4.4.6. Contrarian Call and Put Option Strategy Performance 
 
Thus far the study has considered the profitability of contrarian trading strategies 
using winner and loser portfolios formed based on the previous day’s stock returns. 
This section examines the profitability of call and put option winner, loser, and 
contrarian portfolios formed based on the previous day’s call and put option returns. 
At the beginning of each day from January 1995 to October 2006, all eligible options 
are ranked independently on the basis of their previous trading day returns. The 
options are then allocated to two portfolios, based on the top and bottom 10 options 
representing the winner and loser portfolios, respectively. The choice of the top and 
bottom 10 options is made so as to stay consistent with the equity portfolios. The 
portfolios are then held for K days (where K = 1, 5, 20, and 60 days), with the returns 
for a K-day holding period based on the equally weighted average returns of every 
option in each portfolio. For example, a contrarian portfolio constructed based on 
options with the highest (winners) and lowest (losers) average returns the previous 
day and held for 20 days is denoted J1K20. The option contrarian strategies are to 
buy the loser options and sell the winner options for the different holding periods. The 
returns of the option contrarian portfolios are calculated as the return on the loser 
options minus the return on the winner options. This method is first carried out for all 
call options, and then repeated for the put options. 
 
Panels A and B of Table 4.6 report the winner, loser, and contrarian portfolios 
returns for contrarian call and contrarian put contrarian trading strategies, 
respectively, for three states of moneyness. Panel A of Table 4.6 shows that 
significant contrarian call strategy profits persist for up to 20 days. For example, a 
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loser portfolio with low-delta out-of-the-money call options has a monthly return of 
1.12%, and a winner portfolio with similar call options generates a monthly return of -
0.19%. By buying loser portfolios and short-selling winner portfolios, a contrarian call 
portfolio is created that yields a significant positive monthly return of 1.34%. Such 
findings reinforce the view that options can be used to enhance the profitability of 
contrarian strategies. The presence of significant contrarian profits in the options 
markets is another contribution to the research of extreme portfolio trading strategies 
in the derivative markets, as previous studies have noted momentum behaviour. 
Corredor, Muga, and Santamaria (2006), Erb and Harvey (2006), and Miffre and 
Rallis (2007) find momentum profits in the futures market that are different from those 
in the options market. However, the results reported in Panel A of Table 4.6 are 
consistent with Chan, Cheng, and Lung (2003), Fong, Gallagher, and Ng (2005), and 
the contrarian strategy theoretical background in showing that the contrarian call 
strategy yields positive significant returns. This study also notes that the out-of-the-
money contrarian call portfolios earn the highest contrarian profits. 
 
Next, a return analysis of contrarian trading strategies using put options is 
performed. Panel B of Table 4.6 shows that contrarian put strategies generate 
statistically significant returns. This result means that contrarian strategies in the 
options market can generate significant profits for investors using either call or put 
options. That said, contrarian put strategies also demonstrate the potential to incur 
significant losses. For instance, a high-delta out-of-the-money contrarian put strategy 
with monthly rebalancing periods incurs a significant monthly loss of -4.67%. The 
findings show that out-of-the-money put options written on the winner portfolio 
generate a strong return that results in the out-of-the-money contrarian put strategy 
earning a negative return. The short-sold winner portfolio returns may be driven by 
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institutional investors seeking to lock in profits for their underlying portfolios.42 
 
                                                 
42
 The stock option literature highlights that institutional investors’ substantial use of put 
options is, in most instances, for portfolio protection (Bollen and Whaley, 2004). 
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Table 4.6: Equity Contrarian, Restricted-Equity Contrarian, Contrarian Call, and Contrarian Put Winner and Loser Portfolio Returns 
Panel A: This table presents average returns for different levels of moneyness, January 1995 to October 2006. Here RL represents the extreme loser portfolios and RW represents the 
extreme winner portfolios. Returns are average returns for an extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 
60. For equity contrarian strategies, the strategy sells equities for winner portfolio stocks and buys equities for loser portfolio stocks. When equity contrarian strategies control for short-
selling restrictions on equities in the winner portfolio, the strategy is defined as a restricted-equity strategy. For a contrarian call strategy, winner portfolios sell winner call options and 
buy loser portfolio call options. The equity, restricted-equity, and contrarian call trading strategies are represented by RL-RW. Also reported are the t-values for every portfolio. The 
portfolios are adjusted for seasonality and autocorrelation. The corresponding t-statistics are provided in parentheses. 
Holding Periods K1  K5  K20  K60 
  
  RL RW RL-RW  RL RW RL-RW  RL RW RL-RW  RL RW RL-RW 
Equity Strategy 0.23%*** -0.06%** 0.27%***  0.33%*** 0.02% 0.53%***  0.72%*** 0.69%*** 0.19%  2.16%*** 2.39%*** -0.4% 
 
 (9.03) (-2.51) (9.57)  (6.60) (0.46) (9.79)  (5.08) (4.54) (1.40)  (7.05) (7.73) (-1.46) 
Restricted-Equity Strategy 0.21%*** -0.07%*** 0.28%***  0.34%*** -0.02% 0.54%***  0.72%*** 0.39%*** 0.61%***  2.11%*** 1.58%*** 0.72%*** 
  (7.44) (-3.31) (9.92)  (6.37) (-0.46) (10.25)  (4.96) (3.81) (4.62)  (6.90) (6.60) (2.69) 
Contrarian Call Strategy                
Low Delta (∆) 
Out-of-the-
money 1.12%** -0.19% 1.34%**  1.38%** 0.63% 0.44%  1.02% -0.51% 1.73%**  -0.15% -0.3%** 0.06% 
  (2.36) (-0.55) (2.23)  (2.48) (1.00) (0.55)  (1.29) (-0.87) (1.95)  (-0.57) (-2.30) (0.18) 
 At-the-Money -0.06% -0.89%*** 0.92%**  0.26% -0.64% 1.16%**  0.28% -0.28% 0.93%**  0.27% -0.05% 0.42%** 
  (-0.23) (-2.75) (2.21)  (0.93) (-1.49) (2.19)  (1.45) (-0.91) (2.55)  (1.30) (-0.43) (1.88) 
 In-the-Money -0.25%** -0.76%*** 0.57%***  0.16% -0.86%*** 1.63%***  0.04% -0.28% 0.71%**  -0.22%*** -0.29% 0.16% 
  (-2.54) (-3.79) (2.94)  (0.92) (-3.93) (6.07)  (0.18) (-1.14) (2.24)  (-3.13) (-1.29) (0.54) 
                 
High Delta (∆) 
Out-of-the-
money 3.01%*** -1.26%*** 4.4%***  4.69%*** -0.83%*** 6.35%***  1.54%** 0.03% 1.6%**  -0.31%** 0.02% -0.34% 
  (5.70) (-5.20) (8.32)  (4.71) (-2.98) (7.18)  (1.84) (0.08) (2.01)  (-2.07) (0.06) (-0.81) 
 At-the-Money -0.18% -0.66%*** 0.49%  0.93%** -0.73%*** 2.44%***  0.27% -0.05% 0.58%**  0.11% 0.09% -0.04% 
  (-0.65) (-3.70) (1.52)  (2.23) (-3.18) (5.85)  (0.91) (-0.24) (1.91)  (0.91) (0.50) (-0.18) 
 In-the-Money -0.23%** -0.06% -0.19%  0.43%** -0.31%*** 1.34%***  0.3% -0.29%** 1.13%***  -0.28% -0.16%** -0.2% 
  (-1.83) (-0.57) (-1.43)  (1.95) (-2.72) (6.19)  (0.92) (-2.31) (2.96)  (-1.19) (-2.49) (-0.69) 
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Table 4.6: Equity Contrarian, Restricted-Equity Contrarian, Contrarian Call, and Contrarian Put Winner and Loser Portfolio Returns (continued) 
Panel B: This table presents average returns for different levels of moneyness, January 1995 to October 2006. Here RL represents the extreme loser portfolios and RW represents the 
extreme winner portfolios. Returns are average returns for an extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. 
For equity contrarian strategies, the strategy sells equities for winner portfolio stocks and buys equities for loser portfolio stocks. When the equity contrarian strategies control for short-
selling restrictions on equities in the winner portfolio, the strategy is defined as a restricted-equity strategy. For a contrarian put strategy, the winner portfolio sells winner portfolio put 
options and buys loser portfolio put options. The contrarian put trading strategies are represented by RL-RW. Also reported are the t-values for every portfolio. The portfolios are adjusted 
for seasonality and autocorrelation. The corresponding t-statistics are provided in parentheses. 
Holding Periods K1  K5  K20  K60 
  
  RL RW RL-RW  RL RW RL-RW  RL RW RL-RW  RL RW RL-RW 
Contrarian Put Strategy 
               
Low Delta (∆) 
Out-of-the-
money 0.10%** 0.79%*** -0.69%**  0.31%** 1.24%** -1.1%**  1.14% 10.3%*** -10.24%***  -0.28%*** -0.05% -0.24% 
  (1.68) (2.61) (-2.36)  (2.05) (2.50) (-2.17)  (1.50) (4.06) (-3.49)  (-3.12) (-0.17) (-0.96) 
 At-the-Money 0.06% 0.04% 0.02%  0.32% -0.12% 0.52%**  -0.14% 0.48% -0.84%**  -0.3%*** 0.03% -0.42%** 
  (0.57) (0.40) (0.22)  (1.26) (-0.92) (2.38)  (-0.51) (1.26) (-2.03)  (-3.72) (0.19) (-2.12) 
 In-the-Money 0.00% -0.57%*** 0.68%***  0.03% -0.41% 0.73%**  2.44%** 2.33%** -0.01%  -0.45%*** -0.44%** 0.38% 
  (-0.55) (-3.07) (2.85)  (0.10) (-1.63) (2.37)  (2.43) (2.36) (-0.02)  (-3.68) (-1.84) (1.31) 
                 
High Delta 
(∆) 
Out-of-the-
money 0.27%*** -0.17% 0.41%**  1.04%** -0.14% 1.18%  1.13%** 4.49%*** -4.67%***  -0.1% -0.71%** 0.75%** 
 
 (2.65) (-0.82) (1.86)  (1.66) (-0.37) (1.26)  (1.70) (2.96) (-2.91)  (-1.09) (-2.11) (2.06) 
 At-the-Money 0.24%*** -0.08% 0.35%**  0.44%** -0.4%** 0.95%***  0.32% -0.52%** 1.26%***  -0.27%** -0.33%** 0.15% 
  (2.88) (-0.43) (1.87)  (2.05) (-1.91) (3.78)  (1.22) (-2.29) (3.95)  (-1.79) (-2.09) (0.65) 
 In-the-Money 0.25% -2.09%*** 2.45%***  0.14% -1.63%*** 2.88%***  3.09%** 1.99%** 1.69%**  -0.31%** -0.43%*** -0.15% 
  
  (0.93) (-7.39) (8.19)   (0.55) (-3.56) (5.56)   (2.32) (1.73) (1.82)   (-1.78) (-3.41) (-0.51) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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4.4.7. Performance Comparison of Contrarian Trading Strategies 
 
Given the profitability of equity contrarian trading strategies, option-based contrarian 
trading strategies must achieve significantly higher abnormal returns than equity-
based contrarian trading strategies to be attractive to investors. Table 4.7 shows the 
return difference between equity- and option-based contrarian trading strategies, 
including the t-statistics for the return difference between the two portfolios. A 
positive (negative) difference in returns indicates that the option-based contrarian 
strategy generates a higher (lower) return than an equity contrarian strategy. The 
evidence shown in Table 4.7 demonstrates that option-based contrarian trading 
strategies can yield significantly higher profits than equity-based contrarian 
strategies. For example, for a quarterly holding period (see column 4 in the first row 
of Table 4.7), a significant quarterly return difference of 3.78% between an equity 
contrarian portfolio and an equity-call contrarian portfolio with low-delta out-of-the-
money options is reported. Equity-call and equity-put contrarian trading strategies 
have significantly higher returns than equity contrarian strategies due to the naked 
call and long put option positions in the winner portfolio significantly outperforming 
the short-sold equity winner portfolio in the equity contrarian strategy. An exception to 
the outperforming option-based contrarian strategies is the contrarian put strategy, 
where such out-of-the-money strategies significantly underperform equity markets. 
There is also weak evidence of synthetic call and synthetic put option strategies 
outperforming equity contrarian strategies, since the options generate relatively low 
returns in the loser winner portfolios. 
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Table 4.7: Return Difference Between Equity and Equity-Call, Equity-Put, Synthetic Call, Synthetic Put, Call, and Put Option Contrarian 
Portfolios 
This table presents the average return difference between an equity contrarian portfolio and equity-call, equity-put, synthetic call, synthetic put, 
contrarian call, and contrarian put contrarian portfolios for different levels of moneyness, January 1995 to October 2006. Returns are average returns for 
an extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. The portfolios are 
adjusted for seasonality and autocorrelation. The table also shows the t-statistics for the contrarian portfolios’ return difference. The corresponding t-
statistics are provided in parentheses. 
Strategy Moneyness K1 K5 K20 K60  K1 K5 K20 K60 
   Low Delta (∆) 
 
High Delta (∆) 
Equity-Call Strategy 
Out-of-the-
money 0.12% -0.26% 0.97%*** 3.78%***  0.53%*** 0.88%*** 1.22%*** 4%*** 
  (0.97) (-0.69) (2.88) (8.79)  (4.26) (5.34) (4.65) (8.64) 
 At-the-Money 0.73%*** 1.04%*** 1.19%*** 2.61%***  13.94%*** 0.82%*** 0.94%*** 2.83%*** 
  (6.52) (4.79) (5.10) (8.20)  (7.56) (7.16) (5.05) (8.62) 
 In-the-Money 0.42%*** 0.8%*** 1.24%*** 3.24%***  0.11%** 0.35%*** 1%*** 2.85%*** 
 
 (6.05) (7.08) (6.48) (7.97)  (2.39) (4.09) (5.23) (6.83) 
 
 
         
Equity-Put Strategy 
Out-of-the-
money -0.02% 0.56% 2.84%*** 2.53%***  0.48%** 1.15%*** 4.41%*** 3.36%*** 
  (-0.11) (1.50) (3.08) (7.47)  (1.94) (2.59) (4.11) (7.34) 
 At-the-Money -0.45%*** -0.54%*** 1.21%*** 2.39%***  -0.16%** -0.01% 1.57%*** 2.38%*** 
  (-3.45) (-3.77) (3.11) (7.57)  (-2.11) (-0.12) (4.06) (7.38) 
 In-the-Money -0.01% 0.02% 1.14%*** 2.35%***  0.07% 0.09% 1.35%*** 2.68%*** 
 
 (-0.28) (0.22) (3.35) (7.51)  (1.57) (1.21) (3.99) (8.07) 
      
     
Synthetic Call Strategy 
Out-of-the-
money 0.28% -0.44% 0.18% 0.52%  1.12%** 0.97%*** 0.47% 0.67%** 
  (0.55) (-1.15) (0.57) (1.33)  (2.25) (3.95) (1.14) (1.78) 
 At-the-Money 0.4%*** 0.37% 0.16% 0.35%  -0.03% 0.38%** 0.02% 0.63%** 
 
 (3.41) (1.59) (0.75) (1.25)  (-0.27) (1.77) (0.11) (2.07) 
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 In-the-Money 0.26%*** 1.78% 2.51% 0.73%**  -0.12%** 1.32% 2.38% 0.18% 
  (3.21) (1.36) (1.06) (2.19)  (-1.76) (1.01) (0.99) (0.55) 
  
         
Synthetic Put Strategy 
Out-of-the-
money -0.62%** -0.51% -0.89% 0.3%  0.68%*** 0.81%** 2%** 0.92%** 
  (-1.96) (-1.47) (-0.70) (0.72)  (2.65) (1.68) (1.87) (2.29) 
 At-the-Money -0.49%*** -0.96%*** 0.13% 0.37%  0.29%** 0.31%** 0.73%** 0.39% 
  (-3.61) (-5.69) (0.31) (1.29)  (2.32) (1.91) (1.80) (1.27) 
 In-the-Money -0.79% -1.06%** -2.1% 0.07%  -0.54% -0.7% -1.26% 0.77%** 
 
 (-1.44) (-1.90) (-1.17) (0.24)  (-1.00) (-1.27) (-0.71) (2.53) 
           
Contrarian Call Strategy 
Out-of-the-
money 1.06%** -0.01% 1.54%** 0.43%  4.14%*** 5.82%*** 1.42%** -0.14% 
  (1.80) (-0.01) (1.75) (0.76)  (7.80) (6.63) (1.76) (-0.22) 
 At-the-Money 0.66% 0.7% 0.8%** 0.9%**  0.25% 1.88%*** 0.39% 0.35% 
  (1.58) (1.34) (2.08) (2.51)  (0.77) (4.43) (1.14) (0.87) 
 In-the-Money 0.34%** 1.19%*** 0.59%** 0.54%  -0.48%*** 0.84%*** 1.04%*** 0.01% 
  (1.69) (4.41) (1.65) (1.14)  (-3.81) (3.90) (2.61) (0.02) 
 
 
         
Contrarian Put Strategy 
Out-of-the-
money -0.96%*** -1.46%*** -10.39%*** 0.08%  0.15% 0.7% -4.83%*** 1.56%*** 
  (-3.34) (-2.94) (-3.52) (0.18)  (0.66) (0.80) (-3.00) (2.99) 
 At-the-Money 0.41%** 0.21% -0.6% 0.91%**  2.2%*** 2.43%*** 1.44% 0.14% 
  (1.74) (0.67) (-0.77) (2.19)  (7.42) (4.81) (1.52) (0.32) 
 In-the-Money -0.27%** 0.15% -1.04%** -0.09%  0.05% 0.63%** 1.22%*** 0.58% 
  
  (-2.55) (0.56) (-2.46) (-0.26)   (0.25) (2.33) (3.39) (1.53) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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Figures 4.1 to 4.3 show the performance pattern of equity- and option-based 
contrarian trading strategies with out-of-the-money, at-the-money, and in-the-money 
options. The charts highlight the return pattern an investor can expect to achieve 
from each of the extreme portfolio strategies investigated in this study at different 
moneyness levels. Theoretically, using derivatives to gain equity exposure can 
enhance an investor’s returns due to the leverage effect of options. The results 
reported in Figures 4.1 to 4.3 support this hypothesis, since all extreme portfolio 
trading strategies with options achieve a higher return than a plain equity contrarian 
strategy. For instance, in Figure 4.1, investors applying a contrarian call strategy with 
out-of-the-money options can expect to initially earn a daily return of 4.4%, which 
would increase to 6.35% after the portfolio was held for a week, before decreasing to 
1.6% after a month. If the investors, however, apply an equity contrarian strategy, 
they would initially earn a return of 0.27%, which would increase to 0.53% after a 
week before decreasing to 0.19% after a month. 
 
The out-of-the-money contrarian call strategy with high-delta options earns 
the highest achievable daily and weekly returns in this study, at 4.40% and 6.35%, 
respectively. These results support Amin, Coval, and Seyhun (2004) and Bollen and 
Whaley (2004), who demonstrate that call options are overpriced following strong 
gains in the underlying stocks. The overpricing then creates room for potential 
contrarian profits in following sessions as a result of call option price reversal. Fong, 
Gallagher, and Ng (2005) also find similar evidence, with more significant activity for 
the options of winner stocks than of loser stocks. The authors also find an increase in 
put writing activity on winners before reversals, from which the equity-put contrarian 
strategy benefits by buying put options on winner stocks, resulting in a substantial 
return. The strong performance of the equity-call, equity-put, and contrarian call 
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strategies support the literature43 in terms of earning high returns from a price 
reversal in the options market. 
 
Interestingly, the leverage effect of using options to enhance equity contrarian 
strategies can also result in significant losses, as in Figure 4.1, where contrarian put 
strategies with out-of-the-money options achieve a substantial monthly loss of 
10.24%. This observation demonstrates that caution must be taken when utilising 
options, since loss may be magnified. 
 
                                                 
43
 Amin, Coval, and Seyhun (2004), Bollen and Whaley (2004), and Fong, Gallagher, and Ng 
(2005). 
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Figure 4.1: Equity and Out-of-the-money Option-Based Contrarian Trading Strategy 
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Figure 4.2: Equity and At-the-Money Option-Based Contrarian Trading Strategy 
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Figure 4.3: Equity and In-the-Money Option-Based Contrarian Trading Strategy 
Performance Comparison 
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4.4.8. Sensitivity Analysis 
 
Chan, Cheng, and Lung (2003) and Bollen and Whaley (2004) highlight the 
increased sensitivity of out-of-the-money put options to changes in the price of the 
underlying stock as a result of net demand while, on the other hand, showing that in-
the-money call option sensitivity decreases due to hedging activities. The findings in 
Tables 4.4 to 4.6 support these studies. For instance, in Panel A of Table 4.4, the 
winner portfolio of an equity-call strategy with high-delta out-of-the-money options 
earns a daily return of -0.60%, whereas a corresponding portfolio with in-the-money 
options achieves a daily return of -0.19%. Given the underlying winner portfolio 
stocks have a daily return of -0.06%, the study finds that winner portfolios with out-of-
the-money options are more sensitive to the price change of underlying stocks than 
in-the-money options. Similar outcomes can be observed in numerous other cases in 
Tables 4.4 to 4.6, where portfolios with out-of-the-money options have a much higher 
price change than those with in-the-money options. These results are thus consistent 
with recent empirical findings by Chan, Cheng, and Lung (2003) and Bollen and 
Whaley (2004), who highlight the impact of net demand and hedging activities on 
option prices. 
 
The sensitivity analysis is extended to include a volatility argument by 
considering high- and low-delta options. By categorising the options between high 
and low delta at each level of moneyness, the analyses seek to test the sensitivity of 
out-of-the-money, in-the-money, and at-the-money options to the underlying stock 
price changes. The results in Tables 4.4 to 4.6 show that contrarian portfolios with 
high-delta call options are less sensitive to price changes in the underlying stock than 
 145 
 
 
contrarian portfolios with low-delta call options. Panel A of Table 4.5 (i.e., synthetic 
call strategies) shows that a daily rebalancing call option winner portfolio with low-
delta in-the-money call options has a return of -0.51%, whereas a corresponding call 
option winner portfolio strategy with high-delta call options only achieves -0.19% 
when the respective equity winner portfolio decreases by -0.06%. This sensitivity 
anomaly is thought to be caused by hedging activities and other demand and supply 
factors in the market (Chan, Cheng, and Lung, 2003). Unfortunately, this observation 
is not considered in basic option valuation models such as Black–Scholes (1973) 
model, which assume a frictionless market. Interestingly, for out-of-the-money call 
options that generally are less important in hedging activities, the study finds high-
delta out-of-the-money call option winner portfolios have a noticeably higher 
sensitivity to underlying stock prices than low-delta out-of-the-money call option 
winner portfolios. The results also show that high-delta out-of-the-money put options 
generate the highest returns, in line with Chan, Cheng, and Lung (2003) and Bollen 
and Whaley (2004). 
 
 The analysis includes two exceptional contrarian trading strategies that 
warrant further discussion (see Table 4.6). The first strategy is the out-of-the-money 
contrarian call strategy. In this particular strategy, a contrarian call strategy achieves 
a high weekly return of 6.35% with weekly rebalancing, while loser portfolios 
contribute a weekly return of 4.69%. This result is consistent with Chan, Cheng, and 
Lung (2003), who highlight the strong sensitivity of out-of-the-money options to the 
movement of the underlying stock. This indicates that investors can maximise their 
option-based contrarian strategy returns by writing naked call options on the winner 
call portfolios and buying loser call option portfolios using high-delta out-of-the-
money call options, given that portfolios are formed based on the previous day’s call 
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option returns. In the second exceptional strategy, the findings show that the 
contrarian put strategy achieves significant, negative contrarian returns. For instance, 
Panel B of Table 4.6 shows that low-delta out-of-the-money contrarian put options 
can generate negative returns of up to -10.24%. This is evident in a number of 
instances when low-delta put options are applied in contrarian trading strategies. This 
observation highlights the potential to earn abnormal returns and also the possibility 
of incurring significant losses when applying option-based contrarian strategies. 
 
4.4.9. Summary 
 
Part A of Chapter 4 focuses on the profitability of extreme portfolio analysis. These 
sections assess the profitability of all eight different extreme strategies that are tested 
in this chapter, namely, the equity, restricted-equity, equity-call, equity-put, synthetic 
call, synthetic put, contrarian call, and contrarian put strategies. A performance 
comparison is also undertaken between the equity strategy and option-based 
contrarian trading strategies, as well as a sensitivity analysis. The results show that 
the existence of contrarian profits in equity markets with short-selling restrictions has 
a positive impact on the performance of equity contrarian portfolios. The findings 
further show that contrarian profits significantly improve with the introduction of 
options in portfolios. In line with the literature, this study identifies evidence of out-of-
the-money put options’ increased sensitivity to changes in the price of the underlying 
stock as a result of net demand, along with the decrease in sensitivity of in-the-
money call options due to hedging activities. Next, Part B carries out fundamental 
and market conditions analyses to determine the drivers of contrarian profits in the 
eight different extreme portfolio trading strategies. 
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Part B: Fundamental and Market Condition Analysis of Extreme Portfolio 
Profits 
 
4.4.10. Fundamental Analysis 
The fundamental analysis examines the relation between financial fundamentals and 
option- and equity-based contrarian trading strategy profits. Panel A of Table 4.8 
represents the returns of portfolios formed on the foundation of a two-way sort. The 
two-way sort is between past extreme returns and stock profitability. The winner, 
loser, and contrarian portfolios with put and call options at different levels of option 
moneyness and delta are assessed. The full results of the fundamental analysis are 
presented in Appendix 4.1. The initial fundamental analysis examines the findings of 
contrarian portfolios with low EPS (L) and high EPS (H) and the difference between 
the two (H-L). When high-EPS stocks perform better than low-EPS stocks, the H-L 
(high-EPS minus low-EPS) portfolios will have a positive value. Panel A of Table 4.8 
shows that when EPS is used as a proxy for profitability, an out-of-the-money equity-
call contrarian portfolio on high-EPS stocks generates a daily return of 0.89%, and an 
out-of-the-money equity-call contrarian portfolio with low-EPS stocks generates a 
daily return of -0.15%. The respective portfolio (H-L) shows that equity-call contrarian 
portfolios with high-EPS stocks produce an excess daily return 1.01% over that of 
equity-call contrarian portfolios with low-EPS stocks. The results indicate that loser 
stocks with high-EPS stocks drive contrarian profits in the Australian market. These 
findings are consistent with Lakonishok, Shleifer, and Vishny (1994) and Fama and 
French (1996, 1998), among others. 
 
A similar outcome can be observed with other alternative profitability 
measures, such as PE and LPE. Panels B and C of Table 4.8 show the returns of 
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portfolios formed on the foundation of a two-way sort. The two-way sort is between 
past extreme returns and stock PE and LPE, respectively. When high-PE stocks 
perform better than low-PE stocks, the H-L (high-PE minus low-PE) portfolios will 
have a positive value. Panel B of Table 4.8 shows that when a two-way sort with PE 
is used, an equity contrarian portfolio with high-PE stocks that is held for a week 
generates a weekly return of 0.68%, and an equity contrarian portfolio with low-PE 
stocks generates a weekly return of 0.33% in the same period. Hence the high-PE 
minus low-PE (H-L) equity contrarian portfolio earns a weekly return of 0.32%. Such 
an outcome is also evident with equity-call and equity-put contrarian strategies, which 
show significant positive differences between high-PE and low-PE portfolios. 
 
When the dividend yield is used as a proxy for profitability, it leads to 
contradictory results. Panel D of Table 4.8 shows the returns on portfolios formed on 
a two-way sort based on extreme portfolio returns and dividend yield. It can be 
observed that for equity, equity-call, equity-put, and contrarian call strategies 
portfolios with high–dividend-yield stocks earn a lower return than portfolios with low–
dividend-yield stocks. The observation from the equity-call, equity-put, and contrarian 
call strategies is in line with Rodríguez (2007), who demonstrates that a negative 
correlation between stock returns and dividend yield signal option overpricing. The 
evidence from equity contrarian strategies challenges Fama and French (1998), who 
argue that stocks with high dividend yields outperform those with low dividend yields. 
Christie and Huang (1994), however, note that the relation between dividend yield 
and stock returns is not constant, since they find both a positive and a negative 
relation in their review of the US market. 
 149
 
 
 
Table 4.8: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies 
Panel A: This table presents the EPS fundamental analysis for equity- and option-based contrarian trading strategies for low-delta options at different levels of moneyness, 
January 1997 to October 2006. The portfolios presented are formed on the foundation of a two-way sort between past extreme returns and the stock’s EPS. The table represents 
the low EPS (L) and the high EPS (H) for equity- and option-based contrarian portfolios. The portfolio returns are average returns for an extreme portfolio formation period of one 
day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. An equity contrarian trading strategy buys equities for loser portfolio stocks and sells equities for 
winner portfolios, and when short-selling restrictions are applied, the strategy is defined as a restricted-equity strategy. The option-based contrarian strategies included in the 
table are equity-call, equity-put, synthetic call, synthetic put, contrarian call, and contrarian put option strategies. For the purpose of brevity, the table only reports findings for the 
contrarian trading strategy. The corresponding t-statistics are provided in parentheses. 
 K1  K5  K20  K60 
  H L H-L  H L H-L  H L H-L  H L H-L 
Equity 0.24%*** 0.26%*** 0%  0.51%*** 0.32%*** 0.17%  0.72%*** -0.02% 0.83%**  0.57%** -0.53% 1.19% 
 (7.41) (3.72) (-0.01)  (8.18) (2.76) (1.26)  (5.36) (-0.04) (1.99)  (2.26) (-0.78) (1.62) 
Restricted Equity  0.26%*** 0.26%*** 0%  0.56%*** 0.37%*** 0.19%**  0.98%*** 0.88%*** 0.1%  1.35%*** 1.72%*** -0.37% 
 (8.05) (4.27) (-0.03)  (9.29) (3.93) (1.71)  (7.59) (3.22) (0.33)  (5.51) (2.95) (-0.59) 
                
Equity-Call Strategy  
             
Out-of-the-money 0.89%*** -0.15% 1.01%***  7.03%*** 2.19%*** 5.35%***  1.11%*** -1.49% 2.61%**  3.34%*** -0.71% 4.35%*** 
 (4.49) (-0.71) (3.50)  (28.98) (4.15) (9.46)  (3.47) (-1.18) (1.98)  (10.42) (-1.12) (6.08) 
At-the-Money 1.9%*** 0.61%*** 1.26%***  2.35%*** 0.5%*** 1.8%***  3.59%*** 0.1% 3.81%***  7.05%*** 2.08%*** 5.44%*** 
 (8.08) (5.35) (4.89)  (3.91) (3.06) (2.84)  (12.99) (0.31) (9.02)  (30.09) (4.06) (9.89) 
In-the-Money 1.05%*** 0.2% 0.81%***  1.7%*** 0.7%*** 0.96%***  3.03%*** 0.42% 2.9%***  7.79%*** 2.57%*** 5.69%*** 
 (8.48) (1.60) (4.59)  (9.04) (4.54) (3.92)  (13.66) (0.87) (5.37)  (27.46) (4.73) (9.32) 
                
Equity-Put Strategy  
             
Out-of-the-money -0.04% 0.74% -0.77%  6.1%*** 3.06%*** 3.48%***  0.86%** 1.52% -0.69%  5.43%*** 3.66%*** 2.06% 
 (-0.23) (1.18) (-1.17)  (21.38) (4.71) (4.95)  (2.44) (1.63) (-0.67)  (3.95) (2.60) (1.02) 
At-the-Money -0.72%*** -0.06% -0.63%**  -0.48%** 0.22% -0.67%**  3.53%*** 0.9%** 2.94%***  6.75%*** 1.98%*** 5.23%*** 
 (-3.31) (-0.54) (-2.54)  (-1.83) (1.35) (-2.13)  (3.54) (1.93) (2.62)  (29.29) (3.89) (9.62) 
In-the-Money 0.3%*** 0.15%** 0.18%  0.47%*** 0.3%** 0.19%  2.5%*** 0.6%** 2.18%***  6.68%*** 1.96%*** 5.19%*** 
 (3.65) (1.90) (1.58)  (3.31) (2.57) (1.02)  (5.45) (1.96) (3.93)  (28.74) (3.80) (9.47) 
                
Synthetic Call Strategy  
             
Out-of-the-money 1.56% -0.03% 1.53%  -0.26% 0.36% -0.63%  0.18% -1.36% 1.55%  1.36%*** -0.65% 2.05%** 
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 (0.98) (-0.09) (0.93)  (-0.99) (1.12) (-1.57)  (0.49) (-1.08) (1.15)  (3.45) (-0.95) (2.55) 
At-the-Money 1.06%*** 0.42%*** 0.65%**  0.99% 0.31%** 0.68%  1.04%*** -0.04% 1.08%***  -0.33%** 0.12% -0.45%** 
 (3.99) (3.73) (2.28)  (1.58) (1.90) (1.05)  (3.20) (-0.19) (2.70)  (-1.76) (0.83) (-1.94) 
In-the-Money 0.81%*** -0.03% 0.8%***  1.21%*** 0.46%*** 0.7%***  0.49%** -0.65% 1.16%**  0.69%*** 0.41%** 0.29% 
 (6.18) (-0.22) (4.00)  (6.04) (2.68) (2.64)  (2.21) (-1.49) (2.32)  (3.34) (1.93) (0.98) 
                
Synthetic Put Strategy  
             
Out-of-the-money 0.35%** -0.36% 0.7%  0.34%** -0.74% 1.11%**  -0.23% -1.15% 0.93%  0.63% 0.71% -0.09% 
 (1.97) (-0.57) (1.05)  (1.76) (-1.58) (2.17)  (-0.60) (-1.22) (0.90)  (0.36) (0.35) (-0.03) 
At-the-Money 0.81%*** 0.16% 0.69%**  0.7%** -0.12% 0.83%**  -0.37% -0.57% 0.21%  -0.28%** 0.06% -0.35%** 
 (2.90) (1.41) (2.25)  (2.29) (-0.77) (2.35)  (-0.35) (-1.38) (0.18)  (-1.89) (0.48) (-1.74) 
In-the-Money -0.03% 0.1% -0.13%  0.03% -0.05% 0.07%  -0.04% -0.04% 0.01%  0.05% 0.62%*** -0.57%** 
 (-0.28) (1.05) (-0.96)  (0.18) (-0.39) (0.35)  (-0.08) (-0.20) (0.01)  (0.36) (3.19) (-2.40) 
                
Contrarian Call Strategy 
              
Out-of-the-money 1.41% -0.02% 1.43%  1.33%** -0.45% 1.82%***  1.8% -3.92%** 5.78%**  3.6%** 0.36% 3.31%** 
 (1.36) (-0.04) (1.23)  (2.46) (-1.40) (3.09)  (1.58) (-1.76) (2.21)  (2.52) (0.42) (1.94) 
At-the-Money 1.03% 0.24% 0.78%  0.67% 0.52% 0.09%  1.24%*** -0.21% 1.39%**  0.96%*** 0.23% 0.74% 
 (1.54) (0.92) (1.09)  (1.14) (1.34) (0.13)  (3.07) (-0.45) (2.20)  (3.15) (0.64) (1.52) 
In-the-Money 0.75%*** 0.36% 0.35%  2.07%*** 0.57% 1.51%***  0.56%** 0.76% -0.22%  0.25% 0.51% -0.26% 
 (3.61) (1.35) (1.04)  (6.93) (1.39) (2.96)  (1.65) (0.93) (-0.24)  (0.77) (0.88) (-0.41) 
                
Contrarian Put Strategy 
              
Out-of-the-money -0.8% -0.38% -0.39%  -0.09% -1.84%*** 1.79%**  -0.81% -4.53%*** 3.83%**  -20.42%*** -16.81%*** -3.69% 
 (-1.22) (-1.59) (-0.55)  (-0.30) (-2.90) (2.44)  (-1.16) (-2.64) (2.09)  (-5.43) (-4.46) (-0.74) 
At-the-Money -0.02% 0.91%*** -0.95%**  0.53% 0.08% 0.48%  -1.85% -0.31% -1.57%  0.82%*** -0.36% 1.2%** 
 (-0.06) (2.73) (-1.86)  (1.19) (0.17) (0.73)  (-1.09) (-0.39) (-0.82)  (3.50) (-0.57) (1.91) 
In-the-Money 0.16% -0.23% 0.4%  0.71%** -0.61%** 1.38%***  
-
1.97%*** -0.37% -1.61%  0.41%** -3.81%*** 4.25%*** 
  (0.87) (-1.02) (1.40)   (2.27) (-2.25) (3.27)   (-3.21) (-0.32) (-1.21)   (1.75) (-4.91) (5.02) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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Table 4.8: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies 
Panel B: This table presents the PE fundamental analysis for equity- and option-based contrarian trading strategies for low-delta options at different levels of moneyness, 
January 1997 to October 2006. The portfolios presented are formed on the foundation of a two-way sort between past extreme returns and the stock’s PE. The table 
represents the low PE (L) and the high PE (H) for equity- and option-based contrarian portfolios. The portfolio returns are average returns for an extreme portfolio 
formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. An equity contrarian trading strategy buys equities for loser 
portfolio stocks and sells equities for winner portfolios, and when short-selling restrictions are applied, the strategy is defined as a restricted-equity strategy. The option-
based contrarian strategies included in the table are equity-call, equity-put, synthetic call, synthetic put, contrarian call, and contrarian put option strategies. For the 
purpose of brevity, the table only reports findings for the contrarian trading strategy. The corresponding t-statistics are provided in parentheses. 
 K1  K5  K20  K60 
  H L H-L  H L H-L  H L H-L  H L H-L 
Equity 0.32%*** 0.28%*** 0.06%  0.68%*** 0.33%*** 0.32%**  0.45%*** -0.03% 0.58%  -0.12% -0.63% 0.54% 
 (8.56) (3.98) (0.76)  (9.05) (2.86) (2.28)  (2.75) (-0.09) (1.39)  (-0.37) (-0.93) (0.72) 
Restricted Equity  0.32%*** 0.27%*** 0.05%  0.68%*** 0.38%*** 0.3%**  0.53%*** 0.92%*** -0.39%  0.2% 1.7%*** -1.51%** 
 (8.65) (4.46) (0.66)  (9.28) (4.02) (2.54)  (3.32) (3.34) (-1.27)  (0.61) (2.96) (-2.28) 
                
Equity-Call Strategy  
             
Out-of-the-money 0.62%*** -0.11% 0.72%***  4.69%*** 2.26%*** 2.78%***  1.08%*** -1.43% 2.56%**  1.87%*** -0.65% 2.77%*** 
 (3.69) (-0.52) (2.69)  (18.07) (4.27) (4.87)  (3.62) (-1.14) (1.93)  (4.48) (-1.02) (3.99) 
At-the-Money 1.1%*** 0.64%*** 0.48%**  2.6%*** 0.6%*** 1.99%***  2.43%*** 0.18% 2.53%***  4.67%*** 2.14%*** 2.85%*** 
 (5.23) (5.29) (1.98)  (11.03) (3.53) (6.77)  (8.70) (0.56) (6.33)  (17.79) (4.18) (5.12) 
In-the-Money 0.91%*** 0.28%** 0.6%***  1.54%*** 0.84%*** 0.68%**  2.48%*** 0.55% 2.2%***  4.96%*** 2.67%*** 2.6%*** 
 (8.35) (2.10) (3.56)  (6.05) (5.27) (2.22)  (8.68) (1.12) (3.93)  (13.15) (4.91) (3.95) 
                
Equity-Put Strategy  
             
Out-of-the-money 0.12% 0.69% -0.56%  3.96%*** 3.04%*** 1.2%**  1.05%*** 1.45% -0.42%  4.64%*** 3.64%*** 1.23% 
 (0.65) (1.11) (-0.85)  (12.67) (4.83) (1.70)  (3.38) (1.56) (-0.42)  (4.34) (2.59) (0.68) 
At-the-Money 0% -0.19% 0.24%  -0.13% 0.09% -0.18%  2.73%*** 0.88%** 2.12%***  4.21%*** 2.04%*** 2.48%*** 
 (0.02) (-1.56) (0.94)  (-0.57) (0.50) (-0.62)  (4.17) (1.87) (2.59)  (16.29) (4.01) (4.46) 
In-the-Money 0.33%*** 0.16%** 0.19%**  0.63%*** 0.3%*** 0.33%**  1.88%*** 0.62%** 1.5%***  4.24%*** 2%*** 2.55%*** 
 (4.16) (2.00) (1.80)  (5.30) (2.61) (1.97)  (4.99) (2.03) (3.09)  (16.80) (3.86) (4.56) 
                
Synthetic Call Strategy  
             
Out-of-the-money 1.4% -0.07% 1.46%  0.06% 0.32% -0.27%  0.49% -1.4% 1.95%  0.12% -0.64% 0.77% 
 (1.18) (-0.27) (1.16)  (0.19) (1.02) (-0.66)  (1.40) (-1.10) (1.43)  (0.25) (-0.93) (0.99) 
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Table 4.8: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies (continued) 
 K1  K5  K20  K60 
  H L H-L  H L H-L  H L H-L  H L H-L 
At-the-Money 0.66%*** 0.37%*** 0.29%  1.73%*** 0.34%** 1.4%***  0.32% -0.01% 0.33%  -0.31%** 0.13% -0.44%** 
 (2.77) (2.99) (1.08)  (6.16) (1.94) (4.21)  (1.09) (-0.05) (0.93)  (-1.72) (0.87) (-1.92) 
In-the-Money 0.64%*** 0.05% 0.54%***  7.4% 0.61%*** 6.91%  12.24% -0.55% 13.06%  0.23% 0.44%** -0.22% 
 (5.10) (0.31) (2.69)  (1.16) (3.40) (1.06)  (1.06) (-1.25) (1.10)  (0.75) (2.10) (-0.59) 
                
Synthetic Put Strategy  
             
Out-of-the-money 0.78% -0.33% 1.1%  0.38%** -0.65% 1.05%**  0.21% -1.09% 1.32%  2.18% 0.78% 1.44% 
 (1.57) (-0.51) (1.34)  (1.69) (-1.48) (2.10)  (0.55) (-1.16) (1.27)  (1.13) (0.39) (0.51) 
At-the-Money 0.02% 0.29%** -0.24%  0.68%** 0.02% 0.66%**  -0.29% -0.54% 0.26%  0.02% 0.07% -0.06% 
 (0.07) (2.42) (-0.84)  (2.26) (0.10) (1.89)  (-0.40) (-1.31) (0.30)  (0.11) (0.57) (-0.28) 
In-the-Money 2.49% 0.1% 2.44%  2.72% -0.05% 2.82%  8.81% -0.05% 9.05%  0.11% 0.59%*** -0.49%** 
 (0.95) (1.02) (0.91)  (1.04) (-0.39) (1.05)  (1.03) (-0.25) (1.03)  (1.47) (3.21) (-2.41) 
                
Contrarian Call Strategy 
              
Out-of-the-money 1.66%*** 0.04% 1.65%**  -0.09% -0.45% 0.37%  2.72%*** -3.96%** 6.75%***  2.06%** 0.39% 1.68% 
 (2.65) (0.08) (2.09)  (-0.28) (-1.40) (0.90)  (3.49) (-1.78) (2.80)  (2.56) (0.45) (1.35) 
At-the-Money 1.17%** 0.39% 0.69%  2.07%*** 0.66%** 1.31%**  0.58% -0.06% 0.64%  -0.17% 0.23% -0.41% 
 (2.40) (1.40) (1.24)  (3.14) (1.68) (1.74)  (1.34) (-0.12) (0.97)  (-0.60) (0.64) (-0.86) 
In-the-Money 0.81%*** 0.38% 0.42%  2.26%*** 0.64% 1.67%***  1.4%*** 1.02% 0.4%  0.3% 0.73% -0.43% 
 (4.00) (1.41) (1.24)  (7.74) (1.54) (3.33)  (4.31) (1.27) (0.45)  (0.92) (1.31) (-0.70) 
                
Contrarian Put Strategy 
              
Out-of-the-money -0.95%** -0.38% -0.55%  -0.32% -1.81%*** 1.52%**  -0.97% -4.53%*** 3.66%**  -17.55%*** -16.9%*** -0.67% 
 (-2.02) (-1.57) (-1.03)  (-0.87) (-2.85) (2.04)  (-1.48) (-2.64) (2.04)  (-4.65) (-4.48) (-0.13) 
At-the-Money 0.45% 0.97%*** -0.54%  0.78%** 0.19% 0.63%  -0.49% -0.24% -0.26%  0.68%*** -0.38% 1.08%** 
 (1.23) (2.99) (-1.10)  (1.83) (0.41) (1.00)  (-0.44) (-0.29) (-0.19)  (2.80) (-0.60) (1.71) 
In-the-Money 0.16% -0.23% 0.41%  0.52% -0.57%** 1.14%***  -1.57%*** -0.4% -1.18%  0.37%** -3.83%*** 4.23%*** 
  (0.95) (-1.02) (1.48)   (1.64) (-2.12) (2.72)   (-3.06) (-0.34) (-0.93)   (2.39) (-4.91) (5.19) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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Table 4.8: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies 
Panel C: This table presents the LPE fundamental analysis for equity- and option-based contrarian trading strategies for-low delta options at different levels of moneyness, 
January 1997 to October 2006. The portfolios presented are formed on the foundation of a two-way sort between past extreme returns and the stock’s LPE. The table 
represents the low LPE (L) and the high LPE (H) for equity- and option-based contrarian portfolios. The portfolio returns are average returns for an extreme portfolio 
formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. An equity contrarian trading strategy buys equities for loser 
portfolio stocks and sells equities for winner portfolios, and when short-selling restrictions are applied, the strategy is defined as a restricted-equity strategy. The option-
based contrarian strategies included in the table are equity-call, equity-put, synthetic call, synthetic put, contrarian call, and contrarian put option strategies. For the purpose 
of brevity, the table only reports findings for the contrarian trading strategy. The corresponding t-statistics are provided in parentheses. 
 K1  K5  K20  K60 
  H L H-L  H L H-L  H L H-L  H L H-L 
Equity 0.32%*** 0.28%*** 0.06%  0.68%*** 0.33%*** 0.32%**  0.45%*** -0.03% 0.58%  -0.12% -0.63% 0.54% 
 (8.56) (3.98) (0.76)  (9.05) (2.86) (2.28)  (2.75) (-0.09) (1.39)  (-0.37) (-0.93) (0.72) 
Restricted Equity  0.32%*** 0.27%*** 0.05%  0.68%*** 0.38%*** 0.3%**  0.53%*** 0.92%*** -0.39%  0.2% 1.7%*** -1.51%** 
 (8.65) (4.46) (0.66)  (9.28) (4.02) (2.54)  (3.32) (3.34) (-1.27)  (0.61) (2.96) (-2.28) 
                
Equity-Call Strategy  
             
Out-of-the-money 0.60%*** -0.1% 0.69%**  4.48%*** 2.29%*** 2.54%***  0.96%*** -1.45% 2.46%**  1.77%*** -0.67% 2.7%*** 
 (3.50) (-0.47) (2.56)  (17.14) (4.32) (4.45)  (3.13) (-1.16) (1.85)  (4.20) (-1.05) (3.88) 
At-the-Money 1.08%*** 0.66%*** 0.43%**  2.58%*** 0.62%*** 1.95%***  2.37%*** 0.18% 2.49%***  4.45%*** 2.17%*** 2.61%*** 
 (5.19) (5.52) (1.79)  (10.89) (3.62) (6.60)  (8.45) (0.54) (6.22)  (16.86) (4.23) (4.70) 
In-the-Money 0.9%*** 0.28%** 0.59%***  1.5%*** 0.81%*** 0.67%**  2.52%*** 0.48% 2.32%***  4.8%*** 2.69%*** 2.44%*** 
 (8.12) (2.10) (3.47)  (5.91) (5.16) (2.21)  (8.80) (0.97) (4.13)  (12.66) (4.93) (3.71) 
                
Equity-Put Strategy  
             
Out-of-the-money 0.13% 0.7% -0.55%  3.71%*** 3.11%*** 0.9%  0.98%*** 1.47% -0.5%  4.57%*** 3.64%*** 1.18% 
 (0.73) (1.11) (-0.84)  (11.91) (4.93) (1.28)  (3.17) (1.57) (-0.50)  (4.29) (2.59) (0.65) 
At-the-Money -0.03% -0.18% 0.2%  -0.15% 0.09% -0.2%  2.54%*** 0.88%** 1.93%**  3.98%*** 2.09%*** 2.22%*** 
 (-0.13) (-1.50) (0.80)  (-0.66) (0.52) (-0.69)  (4.13) (1.89) (2.46)  (15.28) (4.09) (3.99) 
In-the-Money 0.34%*** 0.16%** 0.2%**  0.61%*** 0.31%*** 0.31%**  1.82%*** 0.63%** 1.44%***  4%*** 2.07%*** 2.25%*** 
 (4.38) (2.03) (1.90)  (5.18) (2.65) (1.86)  (4.83) (2.06) (2.96)  (15.76) (3.99) (4.03) 
                
Synthetic Call Strategy  
             
Out-of-the-money 1.38% -0.06% 1.41%  -0.05% 0.36% -0.42%  0.43% -1.41% 1.9%  0.05%*** -0.65% 0.73% 
 (1.15) (-0.21) (1.13)  (-0.19) (1.11) (-1.02)  (1.20) (-1.11) (1.39)  (0.12) (-0.96) (0.93) 
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Table 4.8: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies (continued) 
 K1  K5  K20  K60 
  H L H-L  H L H-L  H L H-L  H L H-L 
At-the-Money 0.64%*** 0.39%*** 0.25%  1.83%*** 0.34%** 1.49%***  0.32% -0.02% 0.34%  -0.31%*** 0.12% -0.43%** 
 (2.71) (3.14) (0.94)  (6.40) (1.98) (4.42)  (1.08) (-0.08) (0.95)  (-1.71) (0.80) (-1.86) 
In-the-Money 0.63%*** 0.03% 0.55%***  7.39% 0.57%*** 6.94%  12.31% -0.63% 13.22%  0.29%*** 0.41%** -0.12% 
 (4.73) (0.18) (2.69)  (1.16) (3.21) (1.07)  (1.06) (-1.44) (1.12)  (0.94) (1.99) (-0.33) 
                
Synthetic Put Strategy  
             
Out-of-the-money 0.84%** -0.33% 1.16%  0.65%** -0.66% 1.34%**  0.42% -1.09% 1.54%  2.1%*** 0.76% 1.38% 
 (1.70) (-0.51) (1.42)  (2.19) (-1.51) (2.49)  (1.10) (-1.17) (1.49)  (1.12) (0.38) (0.50) 
At-the-Money 0.04% 0.29%** -0.22%  0.63%** 0.02% 0.61%**  -0.2% -0.53% 0.34%  0.05%*** 0.07% -0.02% 
 (0.16) (2.39) (-0.76)  (2.11) (0.10) (1.76)  (-0.29) (-1.29) (0.42)  (0.32) (0.57) (-0.10) 
In-the-Money 2.52% 0.08% 2.49%  2.76% -0.07% 2.88%  8.86% -0.05% 9.09%  0.28%*** 0.6%*** -0.34% 
 (0.96) (0.86) (0.93)  (1.05) (-0.54) (1.07)  (1.03) (-0.21) (1.04)  (2.84) (3.13) (-1.48) 
                
Contrarian Call Strategy 
              
Out-of-the-money 1.65%*** 0.03% 1.64%**  -0.08% -0.46% 0.39%  2.7%*** -3.93%** 6.69%***  2.12%*** 0.4% 1.72% 
 (2.63) (0.06) (2.08)  (-0.23) (-1.42) (0.95)  (3.49) (-1.76) (2.77)  (2.70) (0.47) (1.40) 
At-the-Money 1.15%** 0.41% 0.66%  2.13%*** 0.72%** 1.33%**  0.62% -0.07% 0.68%  -0.21%*** 0.24% -0.46% 
 (2.34) (1.48) (1.18)  (3.25) (1.83) (1.78)  (1.44) (-0.15) (1.02)  (-0.72) (0.67) (-0.95) 
In-the-Money 0.74%*** 0.48%** 0.24%  2.21%*** 0.75%** 1.52%***  1.53%*** 0.82% 0.74%  0.43%*** 0.48% -0.05% 
 (3.65) (1.78) (0.72)  (7.57) (1.81) (3.06)  (4.72) (1.01) (0.84)  (1.35) (0.83) (-0.07) 
                
Contrarian Put Strategy 
              
Out-of-the-money -1.01%** -0.39% -0.6%  -0.43% -1.82%*** 1.42%**  -1.1%** -4.52%*** 3.52%**  -17.46%*** -16.82%*** -0.65% 
 (-2.14) (-1.61) (-1.13)  (-1.11) (-2.86) (1.88)  (-1.68) (-2.63) (1.96)  (-4.64) (-4.46) (-0.13) 
At-the-Money 0.48% 0.95%*** -0.49%  0.84%** 0.14% 0.73%  -0.5% -0.29% -0.22%  0.62%*** -0.35% 0.99% 
 (1.32) (2.85) (-0.99)  (1.96) (0.31) (1.16)  (-0.46) (-0.36) (-0.16)  (2.54) (-0.56) (1.59) 
In-the-Money 0.11% -0.2% 0.32%  0.48% -0.55%** 1.08%**  -1.4%*** -0.34% -1.07%  0.24%*** -3.78%*** 4.04%*** 
  (0.65) (-0.88) (1.17)   (1.52) (-2.04) (2.57)   (-3.17) (-0.29) (-0.86)   (1.48) (-4.87) (4.99) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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Table 4.8: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies 
Panel D: This table presents the dividend yield (DY) fundamental analysis for equity- and option-based contrarian trading strategies for low-delta options at different levels of 
moneyness, January 1997 to October 2006. The portfolios presented are formed on the foundation of a two-way sort between past extreme returns and the stock’s DY. The 
table represents the low DY (L) and the high DY (H) for equity- and option-based contrarian portfolios. The portfolio returns are average returns for an extreme portfolio 
formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. An equity contrarian trading strategy buys equities for loser portfolio 
stocks and sells equities for winner portfolios, and when short-selling restrictions are applied, the strategy is defined as a restricted-equity strategy. The option-based contrarian 
strategies included in the table are equity-call, equity-put, synthetic call, synthetic put, contrarian call, and contrarian put option strategies. For the purpose of brevity, the table 
only reports findings for the contrarian trading strategy. The corresponding t-statistics are provided in parentheses. 
 K1  K5  K20  K60 
  H L H-L  H L H-L  H L H-L  H L H-L 
Equity 0.17%*** 0.31%*** -0.14%**  0.46%*** 0.2%*** 0.24%**  0.34%** 0.3% 0.06%  -0.28% -0.39% 0.14% 
 (3.49) (7.36) (-2.23)  (5.11) (2.92) (2.03)  (1.88) (1.50) (0.23)  (-0.80) (-0.95) (0.25) 
Restricted Equity  0.17%*** 0.31%*** -0.14%**  0.5%*** 0.28%*** 0.22%**  0.59%*** 0.9%*** -0.31%  0.29% 1.35%*** -1.06%** 
 (3.74) (7.89) (-2.37)  (5.78) (4.71) (2.07)  (3.40) (5.15) (-1.28)  (0.85) (3.68) (-2.12) 
                
Equity-Call Strategy  
             
Out-of-the-money 0.26% 0.3%** -0.02%  4.01%*** 5.35%*** -1.16%***  0.79%*** -0.54% 1.34%  1.45%*** 1.72%*** -0.23% 
 (1.50) (2.02) (-0.09)  (13.85) (15.35) (-2.76)  (3.13) (-0.70) (1.64)  (3.49) (5.38) (-0.44) 
At-the-Money 0.74%*** 1.01%*** -0.28%  1.36%*** 1.19%*** 0.16%  1.2%*** 2.24%*** -0.99%***  3.78%*** 5.39%*** -1.45%*** 
 (4.62) (7.95) (-1.38)  (6.11) (3.81) (0.42)  (4.59) (9.65) (-2.92)  (12.27) (15.64) (-3.38) 
In-the-Money 0.46%*** 0.77%*** -0.34%**  1.07%*** 1.17%*** -0.15%  1.29%*** 2.64%*** -1.33%***  3.74%*** 6.18%*** -2.26%*** 
 (4.21) (8.62) (-2.48)  (6.56) (9.54) (-0.72)  (5.23) (11.33) (-4.03)  (11.04) (16.98) (-4.78) 
                
Equity-Put Strategy  
             
Out-of-the-money -0.26% 0.4% -0.64%**  4.6%*** 5.32%*** -0.55%  0.01% 0.94%** -0.89%**  2.31%*** 5.29%*** -2.96%** 
 (-1.60) (1.39) (-1.92)  (4.47) (13.85) (-0.50)  (0.05) (2.17) (-1.74)  (3.20) (4.75) (-2.41) 
At-the-Money -0.39% -0.11% -0.19%  -0.27% -0.34%** 0.12%  1.34%*** 2.59%*** -1.2%**  3.71%*** 4.99%*** -1.11%*** 
 (-1.57) (-0.81) (-0.68)  (-1.21) (-1.92) (0.44)  (3.76) (4.22) (-1.67)  (13.10) (14.58) (-2.71) 
In-the-Money 0.16%** 0.31%*** -0.15%  0.61%*** 0.27%*** 0.33%**  1.41%*** 1.95%*** -0.46%  3.79%*** 4.91%*** -0.95%** 
 (2.15) (4.66) (-1.53)  (5.22) (2.87) (2.20)  (6.69) (5.87) (-1.19)  (13.39) (14.37) (-2.32) 
                
Synthetic Call Strategy  
             
Out-of-the-money -0.11% 0.68% -0.73%  0.78%*** -0.5%** 1.3%***  0.51% -0.16% 0.72%  1.20%** 0.00% 1.23%** 
 (-0.40) (0.84) (-0.85)  (3.06) (-2.44) (4.10)  (1.48) (-0.15) (0.62)  (2.45) (-0.01) (1.96) 
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Table 4.8: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies (continued) 
 K1  K5  K20  K60 
  H L H-L  H L H-L  H L H-L  H L H-L 
At-the-Money 0.29% 0.55%*** -0.26%  0.55%** 0.73%** -0.18%  0.26% 0.24% 0.02%  -0.05% -0.21%** 0.16% 
 (1.55) (3.83) (-1.10)  (2.04) (2.28) (-0.43)  (0.87) (1.24) (0.06)  (-0.26) (-1.87) (0.73) 
In-the-Money 0.27%** 0.55%*** -0.3%**  0.85%*** 0.96%*** -0.15%  -0.08% 3.36% -3.53%  -0.13% 0.83%*** -0.98%*** 
 (1.97) (5.29) (-1.78)  (4.28) (7.13) (-0.63)  (-0.36) (1.16) (-1.19)  (-0.57) (5.31) (-3.54) 
                
Synthetic Put Strategy  
             
Out-of-the-money 0.46%*** 0.34% 0.12%  -0.4% -0.09% -0.31%  0.33% -0.2% 0.5%  0.92% 0.71% 0.19% 
 (2.60) (0.77) (0.25)  (-0.36) (-0.35) (-0.27)  (1.08) (-0.37) (0.81)  (0.76) (0.45) (0.10) 
At-the-Money 0.04% 0.23% -0.28%  0.41% 0.46%** -0.09%  -0.31% -0.71% 0.42%  0% 0.1% -0.1% 
 (0.14) (1.36) (-0.86)  (1.50) (2.24) (-0.27)  (-0.88) (-1.16) (0.59)  (0.01) (0.84) (-0.46) 
In-the-Money 0.01% 0.61% -0.61%  -0.14% 0.65% -0.8%  -0.08% 2.16% -2.29%  0.15% 0.54%*** -0.4%** 
 (0.13) (0.92) (-0.89)  (-1.13) (0.97) (-1.16)  (-0.44) (1.00) (-1.03)  (1.23) (5.01) (-2.36) 
                
Contrarian Call Strategy 
              
Out-of-the-money 1.5%** 0.68% 0.87%  0.47% -1.17%*** 1.68%***  1.86%** -1.03% 2.92%**  0.7% 0.79% -0.13% 
 (1.93) (1.09) (0.87)  (0.86) (-3.53) (2.65)  (1.67) (-0.82) (1.73)  (0.29) (1.06) (-0.05) 
At-the-Money 2.19% 1.01%*** 1.08%  -1.66%** 2.05%*** -3.77%***  -0.34% 1.13%*** -1.54%**  0.8%** -0.7%*** 1.52%*** 
 (1.16) (2.84) (0.56)  (-1.81) (4.05) (-3.63)  (-0.54) (3.03) (-2.16)  (1.74) (-3.04) (2.90) 
In-the-Money 0.33% 0.77%*** -0.4%  0.71%** 2.16%*** -1.43%***  -1.01%** 2.25%*** -3.33%***  -0.77%** 2.19%*** -3.01%*** 
 (1.17) (3.55) (-1.17)  (1.96) (6.80) (-3.02)  (-2.05) (5.69) (-5.32)  (-1.65) (6.49) (-5.71) 
                
Contrarian Put Strategy 
              
Out-of-the-money -0.06% -1.08% 1.05%  0.26% -0.64%** 0.92%**  -1.05% -2.71%*** 1.68%  -15%*** -15.02%*** 0.03% 
 (-0.26) (-1.64) (1.49)  (0.65) (-1.96) (1.74)  (-1.46) (-3.29) (1.59)  (-4.03) (-5.45) (0.01) 
At-the-Money -0.15% 1.52%*** -1.73%***  0.56% 1.51%*** -0.96%  -3.41% 1.59%** -5.1%**  1.75%*** -0.18% 1.97%*** 
 (-0.37) (4.49) (-3.21)  (0.82) (4.11) (-1.23)  (-1.50) (1.73) (-2.16)  (4.98) (-0.62) (4.58) 
In-the-Money -0.09% 0.27%** -0.37%  0.14% 0.31%** -0.18%  -1.54% -0.36% -1.23%  -1.06%** -0.47%** -0.6% 
  (-0.32) (1.81) (-1.14)   (0.31) (1.73) (-0.36)   (-1.57) (-0.85) (-1.16)   (-2.30) (-1.95) (-1.12) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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Table 4.8: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies 
Panel E: This table presents the price to book value (price to BV) fundamental analysis for equity- and option-based contrarian trading strategies for low-delta options at different 
levels of moneyness, January 1997 to October 2006. The portfolios presented are formed on the foundation of a two-way sort between past extreme returns and the stock’s price to 
BV. The table represents the low price to BV (L) and the high price to BV (H) for equity- and option-based contrarian portfolios. The portfolio returns are average returns for an 
extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. An equity contrarian trading strategy buys equities for 
loser portfolio stocks and sells equities for winner portfolios, and when short-selling restrictions are applied, the strategy is defined as a restricted-equity strategy. The option-based 
contrarian strategies included in the table are equity-call, equity-put, synthetic call, synthetic put, contrarian call, and contrarian put option strategies. For the purpose of brevity, the 
table only reports findings for the contrarian trading strategy. The corresponding t-statistics are provided in parentheses. 
 K1  K5  K20  K60 
  H L H-L  H L H-L  H L H-L  H L H-L 
Equity 0.35%*** 0.25%*** 0.1%  0.61%*** 0.09% 0.51%***  0.19% 0.16% 0.1%  -0.8% -0.5% -0.2% 
 (5.93) (5.66) (1.43)  (5.48) (1.27) (3.81)  (0.81) (0.91) (0.36)  (-1.60) (-1.27) (-0.32) 
Restricted Equity  0.32%*** 0.27%*** 0.04%  0.54%*** 0.21%*** 0.33%***  0.14% 0.86%*** -0.72%***  -0.67% 1.39%*** -2.06%*** 
 (5.66) (6.85) (0.66)  (5.01) (3.49) (2.62)  (0.61) (5.26) (-2.62)  (-1.36) (3.94) (-3.48) 
                
Equity-Call Strategy  
             
Out-of-the-money 0.31% 0.31%** 0%  3.96%*** 4.87%*** -0.83%**  -0.33% -0.03% -0.31%  0.9%** 1.51%*** -0.51% 
 (1.39) (2.21) (-0.02)  (9.67) (15.71) (-1.77)  (-0.27) (-0.14) (-0.25)  (1.78) (4.43) (-0.83) 
At-the-Money 1.04%*** 1.1%*** -0.09%  2.18%*** 1.13%*** 1.02%***  1.77%*** 1.94%*** -0.11%  3.81%*** 4.87%*** -0.99%** 
 (4.01) (7.95) (-0.29)  (8.50) (6.29) (3.24)  (5.48) (8.48) (-0.28)  (9.23) (16.26) (-2.11) 
In-the-Money 0.61%*** 0.81%*** -0.22%  1.31%*** 1.24%*** 0.02%  1.74%*** 1.99%*** -0.14%  4.29%*** 5.03%*** -0.67% 
 (4.83) (7.93) (-1.36)  (6.81) (8.22) (0.06)  (5.30) (8.40) (-0.35)  (9.55) (14.83) (-1.25) 
                
Equity-Put Strategy  
             
Out-of-the-money 0.83% -0.1% 0.96%  4.02%*** 4.68%*** -0.59%  2.05%** 0.36%** 1.72%**  7.17%*** 2.82%*** 4.54%** 
 (1.30) (-0.87) (1.44)  (6.96) (11.18) (-0.85)  (2.07) (1.65) (1.70)  (2.84) (5.51) (1.78) 
At-the-Money -0.06% -0.08% 0.01%  -0.17% 0.02% -0.2%  3.11%** 1.87%*** 1.36%  3.45%*** 4.54%*** -1.03%** 
 (-0.27) (-0.51) (0.05)  (-0.56) (0.13) (-0.57)  (2.27) (7.22) (0.96)  (8.40) (15.16) (-2.20) 
In-the-Money 0.3%*** 0.22%*** 0.09%  0.73%*** 0.13% 0.6%***  1.09%*** 1.59%*** -0.41%  3.22%*** 4.65%*** -1.37%*** 
 (3.38) (3.26) (0.89)  (4.42) (1.43) (3.25)  (4.57) (8.02) (-1.46)  (7.89) (15.37) (-2.95) 
                
Synthetic Call Strategy  
             
Out-of-the-money 0.76% 0.05% 0.75%  0.01% 0.46% -0.46%  -0.47% -0.29% -0.15%  -0.33% 0.51% -0.86% 
 (0.63) (0.23) (0.59)  (0.03) (1.49) (-1.20)  (-0.37) (-0.98) (-0.11)  (-0.61) (1.19) (-1.24) 
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Table 4.8: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies (continued) 
 K1  K5  K20  K60 
  H L H-L  H L H-L  H L H-L  H L H-L 
At-the-Money 0.46%** 0.79%*** -0.33%  1.55%*** 0.81%*** 0.73%**  0.63%** 0.24% 0.39%  0.24% 0% 0.24% 
 (1.66) (5.13) (-1.06)  (5.00) (4.26) (2.01)  (2.05) (1.10) (1.03)  (1.27) (0.03) (1.03) 
In-the-Money 0.43%*** 0.56%*** -0.14%  3.41% 0.99%*** 2.44%  4.81% 0.06% 4.83%  0.6%*** 0.13% 0.47%** 
 (2.61) (4.91) (-0.69)  (1.34) (6.32) (0.94)  (1.04) (0.27) (1.02)  (2.88) (0.70) (1.71) 
                
Synthetic Put Strategy  
             
Out-of-the-money 0.04% 0.4%*** -0.38%  -0.29% -0.05% -0.24%  -0.6% -0.06% -0.55%  -3.01% 3.71%** -6.84%** 
 (0.05) (2.82) (-0.47)  (-0.55) (-0.17) (-0.40)  (-0.57) (-0.27) (-0.51)  (-1.10) (2.01) (-2.14) 
At-the-Money 0.08% 0.14% 0.01%  0.27% 0.04% 0.27%  -1.37% -0.23% -1.18%  0.12% 0.01% 0.11% 
 (0.30) (0.82) (0.05)  (0.82) (0.19) (0.71)  (-0.97) (-0.95) (-0.80)  (0.78) (0.16) (0.60) 
In-the-Money 1.09% 0% 1.12%  0.93% 0.09% 0.87%  3.45% 0.03% 3.49%  0.34%*** 0.06% 0.29%** 
 (1.03) (-0.02) (1.03)  (0.88) (0.95) (0.80)  (1.00) (0.22) (0.99)  (3.32) (0.60) (1.88) 
                
Contrarian Call Strategy 
              
Out-of-the-money 0.38% 0.45% -0.07%  0.52% -0.07% 0.61%  -1.21% -0.76% -0.27%  -1.66% 1.84%** -3.48%** 
 (0.41) (0.88) (-0.06)  (1.15) (-0.21) (1.12)  (-0.70) (-0.98) (-0.14)  (-1.16) (2.43) (-2.16) 
At-the-Money 0.84% 0.81% 0.19%  1.09% -0.08% 1.22%  0.46% 0.76%** -0.23%  -0.44% 0.86%** -1.32%*** 
 (1.33) (1.61) (0.29)  (1.54) (-0.09) (1.09)  (0.82) (1.66) (-0.32)  (-1.43) (2.56) (-3.00) 
In-the-Money 0.55%** 0.31% 0.21%  1.49%*** 0.88%** 0.57%  0.99%** 0.45% 0.56%  0.07% 0.72%** -0.66% 
 (1.84) (1.13) (0.52)  (3.43) (2.57) (1.03)  (1.78) (1.01) (0.77)  (0.19) (1.73) (-1.27) 
                
Contrarian Put Strategy 
              
Out-of-the-money -1.51% -0.35%** -1.14%  -0.03% 0.43%** -0.47%  -2.47%** -1.46%*** -1%  -11.64%*** -16.95%*** 5.42% 
 (-1.61) (-1.91) (-1.18)  (-0.06) (2.12) (-0.84)  (-2.39) (-2.92) (-0.92)  (-3.38) (-5.57) (1.20) 
At-the-Money 0.07% 1.07%** -1%  -0.65% 1.22%** -1.86%**  -1.21% 0.15% -1.39%  0.16% 1.16%*** -1.02%*** 
 (0.14) (2.43) (-1.49)  (-1.15) (2.44) (-2.47)  (-0.75) (0.14) (-0.72)  (0.51) (5.25) (-2.79) 
In-the-Money 0.31% 0.06% 0.26%  0.72%** 0.59%** 0.14%  -1.97%*** -0.25% -1.76%**  0.44%** -0.89%*** 1.36%*** 
  (1.61) (0.24) (0.87)   (1.96) (2.31) (0.31)   (-4.02) (-0.47) (-2.44)   (1.89) (-2.71) (3.45) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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The results also show that high-B/M loser stocks drive contrarian profits. Panel F of 
Table 4.8 reports the contrarian trading strategy returns of portfolios formed of a two-
way sort between past extreme returns and the stock B/M. Based on past returns, 
when contrarian portfolios with high-B/M stocks outperform contrarian portfolios with 
low-B/M stocks, the H-L (high-B/M minus low-B/M) contrarian portfolios have a 
positive value. The table shows statistically significant evidence of contrarian 
portfolios with high-B/M stocks outperforming contrarian portfolios with low-B/M 
stocks in restricted-equity, equity-call, and equity-put contrarian strategies, as well as 
contrarian put strategies. These findings are also consistent with Lakonishok, 
Shleifer, and Vishny (1994) and Fama and French (1996, 1998), who find contrarian 
profits are driven by loser stocks with a high B/M. This identifies loser stocks as value 
stocks with high EPS and high B/M ratio, while winners are growth stocks with low 
EPS and B/M. in line with the literature. 
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Table 4.8: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies (continued) 
Panel F: This table presents the B/M fundamental analysis for equity- and option-based contrarian trading strategies for low-delta options at different levels of moneyness, January 
1997 to October 2006. The portfolios presented are formed on the foundation of a two-way sort between past extreme returns and the book to market value of a stock. The table 
represents the low B/M (L) and the high B/M (H) for equity- and option-based contrarian portfolios. The portfolio returns are average returns for an extreme portfolio formation period 
of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. An equity contrarian trading strategy buys equities for loser portfolio stocks and sells 
equities for winner portfolios, and when short-selling restrictions are applied, the strategy is defined as a restricted-equity strategy. The option-based contrarian strategies included in 
the table are equity-call, equity-put, synthetic call, synthetic put, contrarian call, and contrarian put option strategies. For the purpose of brevity, the table only reports findings for the 
contrarian trading strategy. The corresponding t-statistics are provided in parentheses. 
 K1  K5  K20  K60 
  H L H-L  H L H-L  H L H-L  H L H-L 
Equity 0.24%*** 0.34%*** -0.09%  0.57%*** 0.33%*** 0.19%  0.16% 0.38%** -0.26%  -0.06% -1.15%*** 1.04% 
 (4.47) (6.90) (-1.19)  (5.41) (4.12) (1.40)  (0.71) (1.91) (-0.88)  (-0.13) (-2.78) (1.60) 
Restricted Equity  0.25%*** 0.35%*** -0.1%  0.69%*** 0.32%*** 0.37%***  1.06%*** 0.4%** 0.66%**  2.75%*** -0.96%** 3.7%*** 
 (5.20) (7.79) (-1.56)  (7.26) (4.41) (3.06)  (5.34) (2.11) (2.44)  (6.17) (-2.38) (6.23) 
                
Equity-Call Strategy  
             
Out-of-the-money 0.49%*** 0.57%*** -0.07%  8.22%*** 1.75%*** 6.46%***  0.8%*** -0.33% 1.13%  2.89%*** 0.44% 2.48%*** 
 (3.39) (2.75) (-0.26)  (19.97) (4.95) (12.83)  (2.92) (-0.40) (1.30)  (10.22) (1.05) (4.90) 
At-the-Money 1.23%*** 1.26%*** -0.02%  1.88%*** 1.8%*** 0.02%  2.83%*** 0.9%*** 2%***  8.15%*** 1.83%*** 6.35%*** 
 (7.82) (7.15) (-0.07)  (8.18) (8.28) (0.07)  (10.57) (3.10) (5.10)  (20.48) (5.57) (13.28) 
In-the-Money 0.98%*** 0.79%*** 0.2%  1.64%*** 1.3%*** 0.31%  2.78%*** 1.24%*** 1.53%***  8.33%*** 2.29%*** 6.08%*** 
 (8.25) (6.68) (1.24)  (8.94) (7.59) (1.24)  (10.96) (4.50) (4.17)  (18.36) (6.33) (10.93) 
                
Equity-Put Strategy  
             
Out-of-the-money -0.11% 1.05% -1.18%  7.25%*** 2.44%*** 4.81%***  0.41%** 2.3%** -2.01%  2.3%*** 7.5%*** -5.34%** 
 (-0.86) (1.12) (-1.22)  (17.35) (5.18) (8.04)  (2.39) (1.65) (-1.40)  (8.28) (2.66) (-1.85) 
At-the-Money -0.24%** -0.22% -0.02%  0.33% -0.69%*** 0.96%***  2.3%*** 2.87%** -0.62%  7.76%*** 1.64%*** 6.15%*** 
 (-1.76) (-1.03) (-0.06)  (1.56) (-3.18) (3.15)  (10.23) (1.97) (-0.41)  (19.42) (4.98) (12.92) 
In-the-Money 0.22%*** 0.38%*** -0.16%  0.7%*** 0.32%** 0.34%**  2.5%*** 0.47%** 2.05%***  7.83%*** 1.48%*** 6.38%*** 
 (2.68) (4.89) (-1.50)  (5.72) (2.56) (1.99)  (10.94) (2.17) (7.02)  (19.29) (4.47) (13.23) 
                
Synthetic Call Strategy  
             
Out-of-the-money -0.03% 1% -1.1%  -0.11% 0.47% -0.6%  -0.08% 0.1% -0.19%  0.41% 0.51% -0.1% 
 (-0.16) (1.03) (-1.09)  (-0.40) (1.23) (-1.29)  (-0.25) (0.08) (-0.14)  (1.37) (0.89) (-0.15) 
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At-the-Money 0.73%*** 0.77%*** -0.04%  0.72%*** 1.31%*** -0.59%**  -0.03% 0.33% -0.35%  -0.22%** 0.4% -0.62%** 
 (4.13) (3.88) (-0.15)  (2.90) (5.53) (-1.72)  (-0.11) (1.17) (-0.96)  (-1.87) (1.35) (-1.95) 
In-the-Money 0.69%*** 0.57%*** 0.12%  0.73%*** 1.08%*** -0.36%  0.01% 0.16% -0.15%  0.2% 0.42%** -0.22% 
 (5.21) (4.03) (0.62)  (4.16) (5.80) (-1.40)  (0.06) (0.63) (-0.44)  (0.81) (2.19) (-0.70) 
                
Synthetic Put Strategy  
             
Out-of-the-money 0.34%** -0.18% 0.52%  0.58%*** -0.67%** 1.28%***  0.37%** -1.44% 1.86%  1.05%*** -1.74% 2.83% 
 (2.56) (-0.17) (0.48)  (4.06) (-1.69) (3.11)  (1.78) (-0.97) (1.21)  (3.00) (-0.56) (0.89) 
At-the-Money 0.35%** 0.23% 0.08%  0.25% 0.69%*** -0.46%  0.12% -1.77% 1.93%  0.12% 0% 0.12% 
 (2.11) (0.94) (0.28)  (1.14) (2.84) (-1.39)  (0.66) (-1.20) (1.28)  (1.11) (-0.02) (0.72) 
In-the-Money 0.02% -0.15%** 0.18%  0.02% -0.1% 0.1%  0.17% 0.14% 0.03%  0.14% 0.16%** -0.02% 
 (0.24) (-1.95) (1.48)  (0.14) (-0.76) (0.60)  (0.79) (0.94) (0.13)  (0.94) (1.84) (-0.12) 
                
Contrarian Call Strategy 
              
Out-of-the-money 0.72% 0.47% 0.15%  -0.33% 0.44% -0.77%  -0.37% -2.32% 1.94%  3.6%*** 0.72% 2.72%** 
 (0.67) (0.56) (0.11)  (-0.58) (1.35) (-1.25)  (-0.32) (-1.30) (0.89)  (2.94) (0.70) (1.75) 
At-the-Money 1.59%*** 0.96%** 0.33%  0.04% 1.34%** -1.38%  1.19%** 1.24%*** -0.27%  0.1% 1.22%*** -1.16%*** 
 (2.77) (1.86) (0.45)  (0.03) (2.11) (-0.86)  (1.93) (3.63) (-0.42)  (0.30) (5.09) (-3.01) 
In-the-Money 0.81%** 0.51%*** 0.27%  2.31%*** 0.87%*** 1.39%***  0.69% 0.17% 0.47%  0.94%** -0.84%** 1.75%*** 
 (2.36) (2.78) (0.74)  (5.60) (3.08) (3.02)  (1.37) (0.45) (0.78)  (2.04) (-2.48) (3.54) 
                
Contrarian Put Strategy 
              
Out-of-the-money 0.02% -0.92%** 0.91%  0.3% 0.35% -0.1%  -0.99% -2.27%*** 1.47%**  -4.44%*** -25.09%*** 21.82%*** 
 (0.09) (-1.69) (1.55)  (1.36) (1.41) (-0.32)  (-1.42) (-3.24) (1.83)  (-3.31) (-6.09) (5.10) 
At-the-Money 0.73% 1.02%*** -0.41%  1.21%** 1.05%*** -0.01%  0.49% -0.85% 1.31%  1.35%*** 0.51%** 0.71%** 
 (1.30) (3.70) (-0.71)  (1.73) (3.09) (-0.02)  (0.75) (-0.68) (0.92)  (4.54) (2.34) (2.22) 
In-the-Money -0.24% 0.11% -0.33%  -0.01% 0.49%*** -0.43%  -2.02%*** -1.98%** 0.1%  -3.28%*** 0.46%*** -3.66%*** 
  (-0.69) (0.75) (-0.91)   (-0.03) (2.63) (-1.06)   (-2.79) (-2.53) (0.09)   (-4.23) (3.54) (-4.85) 
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A considerable amount of research has been undertaken on the effect of 
liquidity on contrarian trading strategies. There is ongoing discussion44 on whether 
illiquidity drives the profitability of extreme trading strategies. Panel G of Table 4.8 
reports the contrarian trading strategy returns of portfolios formed on the foundation 
of a two-way sort between past extreme returns and stock volume. Significant 
evidence of positive returns for H-L contrarian portfolios can be observed. The 
outcomes show that the high-volume contrarian portfolios earn more returns than the 
low-volume ones. This shows that high-volume stocks explain contrarian profits, 
rather than illiquidity premiums, as argued by Iihara, Kato, and Tokunaga (2004), 
Lee, Chan, Faff, and Kalev (2003), and Monagle, Ramiah, Jing, Hallahan, and 
Naughton (2006).  
 
The study also observes a size effect in Panel H of Table 4.8, which reports 
the market value fundamentals analysis of equity and call and put option contrarian 
portfolios. Based on past returns, if the analysis observes contrarian portfolios with 
high market value stocks underperforming contrarian portfolios with low market value 
stocks, the H-L (high market value share minus low market value share) contrarian 
portfolios have a negative value. Panel H of Table 4.8 shows statistically significant 
evidence of contrarian portfolios with low market value stocks outperforming 
contrarian portfolios with high market value stocks in equity-call and equity-put 
contrarian strategies due to loser portfolios. For equity contrarian strategies, the 
analysis does not find any evidence of a size effect, which supports Chopra, 
Lakonishok, and Ritter (1992), Chang, McLeavey, and Rhee (1995), Vasslaou 
(1999), and Lai, Guru, and Nor (2003), but contradicts Zarowin (1989, 1990), Clare 
and Thomas (1995), Hong, Lim, and Stein (2000), Lee, Chan, Faff, and Kalev (2003), 
                                                 
44
 See Conrad, Hameed, and Niden (1994), Bremer and Hiraki (1999), Hameed and Ting 
(2000), Lee and Swaminathan (2000), Iihara, Kato, and Tokunaga (2004), Connolly and 
Stivers (2003), Lee, Chan, Faff, and Kalev (2003), Monagle, Ramiah, Jing, Hallahan, and 
Naughton (2006), and Ramiah, Mugwagwa, and Naughton (2008). 
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and Bildik and Gulay (2007), who argue for small firms as drivers of extreme profits. 
Interestingly, the study notes that winner portfolios in the equity-call and equity-put 
contrarian strategies tend to be dominated by stocks of low market value. The 
observations of high-volume and low market value stocks driving contrarian profits 
are relatively skewed, given the ASX guidelines requiring a stock to have a minimum 
level of volume and market value when issuing options. 
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Table 4.8: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies (continued) 
Panel G: This table presents the volume fundamental analysis for equity- and option-based contrarian trading strategies for low-delta options at different levels of moneyness, 
January 1997 to October 2006. The portfolios presented are formed on the foundation of a two-way sort between past extreme returns and the stock’s volume. The table represents 
the low volume (L) and high volume (H) for equity- and option-based contrarian portfolios. The portfolio returns are average returns for an extreme portfolio formation period of one 
day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. An equity contrarian trading strategy buys equities for loser portfolio stocks and sells equities for 
winner portfolios, and when short-selling restrictions are applied, the strategy is defined as a restricted-equity strategy. The option-based contrarian strategies included in the table 
are equity-call, equity-put, synthetic call, synthetic put, contrarian call, and contrarian put option strategies. Volume is defined as the average daily turnover ratio, where the daily 
turnover ratio is obtained by dividing the daily trading volume of a stock by the number of shares of the same stock at the end of the day. For the purpose of brevity, the table only 
reports findings for the contrarian trading strategy. The corresponding t-statistics are provided in parentheses. 
 K1  K5  K20  K60 
  H L H-L  H L H-L  H L H-L  H L H-L 
Equity 0.29%*** 0.26%*** 0.03%  0.58%*** 0.25%*** 0.33%***  0.29% 0.31% -0.02%  -0.57% -0.07% -0.47% 
 (5.95) (4.99) (0.38)  (6.22) (2.95) (2.60)  (1.50) (1.10) (-0.05)  (-1.42) (-0.14) (-0.76) 
Restricted Equity  0.34%*** 0.22%*** 0.12%**  0.68%*** 0.28%*** 0.4%***  0.92%*** 0.65%*** 0.27%  0.73%** 1.1%** -0.38% 
 (7.82) (4.68) (1.99)  (8.13) (3.76) (3.57)  (5.28) (2.72) (0.93)  (1.97) (2.50) (-0.66) 
                
Equity-Call Strategy  
             
Out-of-the-money 0.54%** 0.22%** 0.3%  5.49%*** 3.55%*** 2.03%***  0.15% 0.21% -0.14%  1.8%*** 1.09%*** 0.67% 
 (2.16) (2.31) (1.12)  (15.85) (7.60) (3.66)  (0.20) (1.29) (-0.19)  (3.57) (3.87) (1.17) 
At-the-Money 1.71%*** 0.26%*** 1.39%***  2.83%*** 0.43%*** 2.36%***  2.64%*** 1.16%*** 1.41%***  5.34%*** 3.76%*** 1.66%*** 
 (9.00) (2.86) (6.59)  (11.14) (3.88) (8.52)  (8.42) (4.94) (3.63)  (15.21) (10.49) (3.52) 
In-the-Money 1.1%*** 0.24%*** 0.84%***  1.91%*** 0.41%*** 1.47%***  2.38%*** 1.65%*** 0.69%  5.71%*** 4.06%*** 1.73%*** 
 (9.17) (2.69) (5.56)  (5.65) (2.85) (3.92)  (6.24) (6.87) (1.53)  (11.28) (10.71) (2.82) 
                
Equity-Put Strategy  
             
Out-of-the-money 0.03% 1.13% -1.1%  5.27%*** 3.63%*** 1.72%***  1.25%*** 1.89% -0.64%  4.94%*** 3.68%** 1.25% 
 (0.21) (1.23) (-1.16)  (11.55) (9.44) (2.93)  (3.27) (1.39) (-0.44)  (4.44) (1.90) (0.55) 
At-the-Money -0.44%** 0.08% -0.53%**  -0.18% 0.11% -0.28%  2.42%*** 1.12%*** 1.29%**  4.92%*** 3.59%*** 1.4%*** 
 (-2.44) (0.83) (-2.57)  (-0.72) (0.93) (-1.00)  (4.05) (4.29) (1.95)  (14.94) (10.05) (3.09) 
In-the-Money 0.32%*** 0.17%*** 0.15%  0.82%*** 0.29%*** 0.52%***  2.21%*** 0.99%*** 1.21%***  4.99%*** 3.52%*** 1.55%*** 
 (3.44) (3.32) (1.47)  (5.44) (3.90) (3.14)  (6.91) (4.51) (3.26)  (15.05) (9.79) (3.40) 
                
Synthetic Call Strategy  
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Out-of-the-money 0.99% -0.08% 1.16%  0.16% -0.12% 0.28%  -0.11% -0.09% 0.04%  0.27% -0.05% 0.36% 
 (1.17) (-0.61) (1.33)  (0.43) (-0.32) (0.54)  (-0.14) (-0.48) (0.06)  (0.48) (-0.19) (0.57) 
At-the-Money 1.15%*** 0.05% 1.1%***  1.82%*** 0.22%** 1.6%***  0.67%** 0.04% 0.64%**  -0.23% 0.05% -0.28% 
 (5.28) (0.52) (4.60)  (6.02) (1.87) (4.95)  (2.03) (0.24) (1.76)  (-0.98) (0.36) (-1.02) 
In-the-Money 0.84%*** 0.06% 0.77%***  3.34%** 0.23% 3.14%**  3.66% 0.09% 3.66%  0.21% 0.23% -0.02% 
 (6.40) (0.57) (4.45)  (1.81) (1.48) (1.66)  (1.10) (0.50) (1.07)  (0.51) (1.50) (-0.04) 
                
Synthetic Put Strategy  
             
Out-of-the-money 0.7%** -0.95% 1.7%**  -0.14% 0.06% -0.21%  -0.22% -1.71% 1.5%  1.65% 0.15% 1.52% 
 (1.94) (-1.03) (1.69)  (-0.36) (0.39) (-0.48)  (-0.46) (-1.25) (1.01)  (0.90) (0.06) (0.50) 
At-the-Money 0.29% 0.19% 0.14%  0.65%** 0.15% 0.49%  0.22% 0.03% 0.22%  -0.23% 0.05% -0.28% 
 (1.40) (1.50) (0.57)  (2.20) (1.04) (1.49)  (0.30) (0.11) (0.28)  (-1.57) (0.38) (-1.48) 
In-the-Money 0.62% 0.08% 0.55%  0.72% -0.03% 0.76%  2.69% 0.11% 2.64%  0.74%*** 0.09% 0.67%*** 
 (0.81) (1.27) (0.70)  (0.93) (-0.42) (0.96)  (1.09) (0.93) (1.04)  (3.36) (1.21) (2.79) 
                
Contrarian Call Strategy 
              
Out-of-the-money 2.2%** 0.52% 1.71%  0.32% -0.96%** 1.3%**  0.02% -1.27% 1.37%  2.06% 2.22%*** -0.1% 
 (2.00) (1.09) (1.42)  (0.56) (-2.29) (1.90)  (0.01) (-1.12) (0.64)  (1.44) (2.87) (-0.06) 
At-the-Money 0.56% 1.72%*** -1.02%  2.03%** 1.53%** 0.5%  1% 0.94%** 0.01%  0.38% 0.22% 0.16% 
 (1.00) (3.06) (-1.26)  (1.70) (2.19) (0.37)  (1.58) (1.90) (0.01)  (1.03) (0.69) (0.34) 
In-the-Money 0.41% 0.53%** -0.08%  2.77%*** 1.36%*** 1.27%**  0.94%** 0.71% 0.33%  -0.17% 1.25%*** -1.45%*** 
 (1.07) (2.45) (-0.19)  (6.40) (3.92) (2.56)  (2.24) (1.48) (0.51)  (-0.39) (3.27) (-2.66) 
                
Contrarian Put Strategy 
              
Out-of-the-money -1.68%** -0.34% -1.36%**  -0.84%*** -0.33% -0.52%  -2.38%** -2.11%*** -0.24%  -13.27%*** -17.58%*** 4.43% 
 (-2.30) (-1.13) (-1.70)  (-2.71) (-0.86) (-1.06)  (-1.93) (-3.55) (-0.18)  (-3.22) (-2.80) (0.59) 
At-the-Money 0.44% 0.2% 0.2%  0.04% 0.45% -0.38%  -2.28% 3.48% -5.89%**  0.83%*** 0.58%** 0.25% 
 (1.05) (0.49) (0.34)  (0.06) (1.09) (-0.53)  (-1.42) (1.43) (-1.98)  (2.80) (1.69) (0.57) 
In-the-Money 0.33% -0.12% 0.49%  0.86% 0.25% 0.66%  -2.05%** 0.05% -2.16%**  -2.33%*** 0.54%*** -2.93%*** 
  (1.15) (-0.53) (1.37)   (0.91) (0.96) (0.66)   (-2.18) (0.12) (-2.17)   (-5.61) (3.08) (-6.38) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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Table 4.8: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies (continued) 
Panel H: This table presents the market value fundamental analysis for equity- and option-based contrarian trading strategies for low-delta options at different levels of moneyness, January 
1997 to October 2006. The portfolios presented are formed on the foundation of a two-way sort between past extreme returns and the market value of the stock. The table represents the low 
market value (L) and the high market value (H) for equity- and option-based contrarian portfolios. The portfolio returns are average returns for an extreme portfolio formation period of one 
day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. An equity contrarian trading strategy buys equities for loser portfolio stocks and sells equities for winner 
portfolios, and when short-selling restrictions are applied, the strategy is defined as a restricted-equity strategy. The option-based contrarian strategies included in the table are equity-call, 
equity-put, synthetic call, synthetic put, contrarian call, and contrarian put option strategies. For the purpose of brevity, the table only reports findings for the contrarian trading strategy. The 
corresponding t-statistics are provided in parentheses. 
 K1  K5  K20  K60 
  H L H-L  H L H-L  H L H-L  H L H-L 
Equity 0.23%*** 0.32%*** -0.1%  0.43%*** 0.1% 0.33%**  0.48%** 0.06% 0.48%  0.16% -0.62% 0.84% 
 (4.43) (6.67) (-1.39)  (4.49) (1.19) (2.54)  (2.26) (0.29) (1.60)  (0.36) (-1.43) (1.34) 
Restricted Equity  0.22%*** 0.34%*** -0.12%**  0.4%*** 0.23%*** 0.17%  0.39%** 1.03%*** -0.65%**  -0.23% 2.16%*** -2.39%*** 
 (4.40) (8.00) (-1.92)  (4.15) (3.56) (1.46)  (1.85) (5.65) (-2.44)  (-0.53) (5.68) (-4.22) 
                
Equity-Call Strategy  
             
Out-of-the-money 0.84%*** 0.32%*** 0.45%  1.99%*** 7.29%*** -5.12%***  0.95%** 0.24%** 0.66%  1.42%** 2.4%*** -0.86% 
 (2.87) (4.39) (1.49)  (5.26) (20.22) (-10.48)  (2.23) (2.14) (1.50)  (2.26) (12.30) (-1.31) 
At-the-Money 2.2%*** 0.64%*** 1.5%***  1.47% 0.56%*** 0.79%  2.19%*** 2.34%*** -0.06%  1.99%*** 7.33%*** -5.19%*** 
 (7.27) (8.28) (4.80)  (0.91) (5.70) (0.48)  (5.56) (12.23) (-0.14)  (5.22) (21.22) (-10.73) 
In-the-Money 0.96%*** 0.49%*** 0.41%**  2.26%*** 0.65%*** 1.6%***  1.96%*** 2.42%*** -0.31%  3.23%*** 7.33%*** -3.91%*** 
 (5.75) (7.67) (2.32)  (8.61) (7.58) (5.64)  (5.61) (11.95) (-0.79)  (7.25) (20.51) (-7.03) 
                
Equity-Put Strategy  
             
Out-of-the-money 0.46% 0.03% 0.45%  1.58%*** 7.81%*** -6.08%***  2.82%** 0.18% 2.73%**  5.62%*** 2.84%*** 3% 
 (0.71) (0.39) (0.66)  (3.15) (18.64) (-9.68)  (2.43) (1.53) (2.30)  (2.92) (11.82) (1.52) 
At-the-Money -0.84%*** 0.1% -0.95%***  -0.46% 0.08% -0.48%  1.86%** 2.19%*** -0.16%  1.74%*** 7.23%*** -5.34%*** 
 (-2.67) (1.45) (-2.93)  (-1.06) (0.96) (-1.07)  (1.68) (11.34) (-0.14)  (4.49) (20.90) (-10.91) 
In-the-Money 0.16% 0.3%*** -0.14%  0.33% 0.35%*** -0.01%  0.77%** 2.4%*** -1.5%***  1.6%*** 7.24%*** -5.49%*** 
 (1.27) (6.76) (-1.04)  (1.54) (6.49) (-0.07)  (1.78) (13.15) (-3.20)  (4.37) (20.91) (-11.61) 
                
Synthetic Call Strategy  
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Out-of-the-money 2.65% 0.04% 2.61%  -0.1% 0.17% -0.27%  0.86%** -0.04% 0.91%**  0.95% 0.04% 0.94% 
 (1.11) (0.32) (1.08)  (-0.28) (0.81) (-0.68)  (1.67) (-0.30) (1.69)  (1.37) (0.19) (1.30) 
At-the-Money 1.58%*** 0.25%*** 1.32%***  0.67% 0.18%** 0.49%  0.99%** 0.08% 0.91%**  -0.39% 0.15% -0.54%** 
 (4.65) (3.33) (3.82)  (0.41) (1.82) (0.30)  (2.40) (0.76) (2.13)  (-1.59) (1.60) (-2.00) 
In-the-Money 0.85%*** 0.18%** 0.62%***  6.36% 0.34%*** 6.1%  8.27% -0.18% 8.58%  1.19%*** -0.01% 1.23%*** 
 (4.46) (2.54) (3.04)  (1.50) (3.84) (1.41)  (1.07) (-1.42) (1.09)  (4.01) (-0.11) (3.74) 
                
Synthetic Put Strategy  
             
Out-of-the-money -0.17% 0.37%*** -0.57%  0.21% -0.35% 0.57%  -1.42% 0.23%** -1.7%  1.78% 0.6%** 1.21% 
 (-0.26) (3.70) (-0.83)  (0.44) (-1.00) (0.96)  (-1.25) (1.76) (-1.45)  (0.54) (1.79) (0.36) 
At-the-Money 0.65%** 0.07% 0.63%  0.37% 0.09% 0.24%  -0.39% 0.1% -0.51%  -0.44%** 0.06% -0.5%** 
 (1.65) (0.98) (1.55)  (0.74) (1.12) (0.46)  (-0.33) (0.96) (-0.42)  (-1.81) (0.93) (-2.02) 
In-the-Money 1.76% 0.06% 1.73%  1.64% 0.01% 1.65%  5.73% 0.15% 5.68%  -0.07% 0.39%*** -0.48%** 
 (1.00) (1.24) (0.96)  (0.93) (0.20) (0.91)  (1.00) (1.07) (0.97)  (-0.46) (3.36) (-2.31) 
                Contrarian Call Strategy 
              
Out-of-the-money 0.83% 0.65% 0.27%  1.92%*** -0.47% 2.44%***  1.07% 1%** 0.21%  1.58% 1.09%** 0.79% 
 (1.17) (1.43) (0.32)  (3.55) (-1.37) (4.03)  (1.23) (1.94) (0.20)  (1.60) (1.91) (0.70) 
At-the-Money 0.48% 0.88%*** -0.24%  -0.4% 0.27% -0.56%  0.5% 0.25% 0.22%  0.49% 0.18% 0.31% 
 (0.48) (4.87) (-0.24)  (-0.66) (1.11) (-0.87)  (1.10) (0.90) (0.41)  (1.32) (0.68) (0.67) 
In-the-Money 0.4%** 0.78%*** -0.29%  1.83%*** 1.43%*** 0.6%  0.89%** -0.24% 1.12%**  0.68%** -0.52% 1.19%** 
 (1.85) (2.79) (-0.89)  (5.98) (3.35) (1.20)  (2.37) (-0.44) (1.75)  (1.97) (-0.90) (1.92) 
                
Contrarian Put Strategy 
              
Out-of-the-money -0.53% -0.09% -0.42%  -1.34%*** 0.51%*** -1.89%***  -1.45%** -2.12%*** 0.71%  -17.56%*** -2.69%*** -15.19%*** 
 (-1.43) (-0.63) (-1.04)  (-3.57) (3.55) (-4.62)  (-1.78) (-3.06) (0.64)  (-4.44) (-3.89) (-3.70) 
At-the-Money -0.79%** 0.34% -1.12%**  -0.27% 0.68%*** -0.89%  -1.45% 0.16% -1.63%  0.29% 0.23% 0.07% 
 (-2.11) (1.48) (-2.41)  (-0.53) (2.72) (-1.53)  (-1.01) (0.42) (-1.08)  (1.04) (1.62) (0.23) 
In-the-Money -0.3% 0.12% -0.42%  0.71%** 0.08% 0.71%  -1.92%*** -0.76%** -1.19%  0.47%** -2.36%*** 2.73%*** 
  (-1.08) (0.70) (-1.30)   (1.74) (0.33) (1.48)   (-3.16) (-1.67) (-1.57)   (2.47) (-3.78) (4.17) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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4.4.11.  Market Conditions 
 
In addition, Zarowin (1990), Chopra, Lakonishok, and Ritter (1992), and Lee, Chan, 
Faff, and Kalev (2003) highlight the increase in macroeconomic risk as a key factor of 
the profitability for contrarian trading strategies. The authors argue that contrarian 
investors earn abnormal returns by taking on increased systematic risk in loser 
portfolios during weak market conditions. Tables 4.9 and 4.10 show the returns of 
equity- and option-based contrarian trading strategies during strong, moderate, and 
weak markets. Where a strong market is defined as one where positive high market 
returns are associated with low volatility, and a bear market as one where negative 
market returns are combined with high volatility. Moderate market conditions are 
described as a state of average returns and normal volatility. In line with Liew and 
Vassalou (2000), Chordia and Shivakumar (2002), Griffin, Ji, and Martin (2003), 
Munira and Muradoglu (2008), and Cooper, Gutierrez. and Hameed (2004), the 
analysis does not observe any significant relation between equity contrarian returns 
and macroeconomic factors. For example Table 4.9 shows that when a equity 
contrarian strategy is applied during strong market conditions the contrarian strategy 
earns a daily return of 0.28%, whilst  a similar portfolio formed during weak markets 
generates a daily return of 0.14. The respective portfolio (Strong - Weak) shows that 
equity contrarian portfolios formed during strong markets produce an excess daily 
return 0.15% over equity contrarian portfolios created during weak markets. However 
the difference between the equity contrarian portfolios formed during strong and 
weak markets is insignificant. Similar outcomes can be observed for other equity 
contrarian portfolios. The results indicate that they are no significant relation between 
equity contrarian returns and macroeconomic factors. 
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Table 4.9:  Equity and Restricted-Equity Contrarian Trading Strategies Returns During Different Market Conditions 
This table presents average returns of equity and restricted-equity contrarian trading strategies under strong, weak, and moderate market conditions, 
January 1995 to October 2006. Here RL represents the extreme loser portfolios and RW represents the extreme winner portfolios. Returns are average 
returns for an extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. For equity 
contrarian strategies, equities are sold for winner portfolio stocks and bought for loser portfolio stocks. If equity contrarian strategies are then controlled 
for short-selling restrictions on equities in the winner portfolio, the strategy is defined as a restricted-equity strategy. The contrarian strategy buys loser 
portfolios and sells winner portfolios (RL-RW). The portfolios are adjusted for seasonality and autocorrelation. The corresponding t-statistics are 
provided in parentheses. Strong market conditions are defined as when the market has a significant positive return and low volatility. and a weak market 
is one where the market has significant negative returns with high volatility. Moderate market conditions are described as a state where there are 
average return and normal volatility. The difference in strong and weak market returns is also reported (Strong-Weak). 
    
Equity Strategy  Restricted-Equity Strategy 
  
Strong Moderate Weak Strong-Weak   Strong Moderate Weak Strong-Weak 
K1 RL 0.26%*** 0.17%** 0.33%*** -0.08%  0.27%*** 0.17%** 0.33%*** -0.06% 
 
 (4.18) (1.81) (4.15) (-0.77)  (5.22) (1.85) (4.20) (-0.69) 
 RW -0.19%*** -0.02% 0.08% -0.26%***  -0.13%*** -0.04% 0.02% -0.15%** 
 
 (-3.33) (-0.51) (0.93) (-2.64)  (-2.71) (-0.97) (0.32) (-1.97) 
 RL-RW 0.28%*** 0.19%** 0.14% 0.15%  0.29%*** 0.19%** 0.32%*** -0.02% 
 
 (4.29) (2.40) (1.22) (1.13)  (4.99) (2.18) (4.27) (-0.22) 
 
          
K5 RL 0.15%** 0.41%*** 0.57%*** -0.42%**  0.18%** 42.28%*** 0.58%*** -0.41%** 
 
 (1.72) (4.93) (3.52) (-2.27)  (1.89) (15.55) (3.68) (-2.35) 
 RW -0.22%*** 0.05% 0.24%** -0.47%***  -0.21%*** 0.02% 0.12% -0.32%*** 
  (-2.94) (0.72) (1.80) (-3.00)  (-3.30) (0.30) (1.01) (-2.68) 
 RL-RW 0.48%*** 0.56%*** 0.61%*** -0.13%  0.61%*** 0.57%*** 0.67%*** -0.06% 
 
 (4.11) (5.91) (3.20) (-0.58)  (4.96) (6.16) (4.51) (-0.30) 
 
          
K20 RL 0.59%*** 0.48%*** 1.45%*** -0.86%**  0.61%*** 0.54%*** 1.48%*** -0.87%** 
 
 (2.97) (2.65) (3.68) (-1.95)  (2.80) (2.93) (3.79) (-2.10) 
 RW 0.44%*** 0.43%** 1.86%*** -1.43%***  0.26%** 0.33%** 0.98%*** -0.72%*** 
 
 (2.94) (1.98) (4.02) (-2.93)  (1.97) (2.11) (3.68) (-2.68) 
 RL-RW 0.44%** 0.16% -0.14% 0.58%  0.65%*** 0.51%** 1.01%*** -0.35% 
 
 (1.77) (0.54) (-0.33) (1.15)  (2.74) (2.47) (2.83) (-0.85) 
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K60 RL 2.6%*** 1.52%*** 3.38%*** -0.78%  2.47%*** 1.61%*** 3.34%*** -0.87% 
 
 (4.98) (3.91) (3.87) (-0.77)  (4.78) (4.16) (3.94) (-0.92) 
 RW 2.71%*** 1.54%*** 4.06%*** -1.35%  1.5%*** 1.33%*** 2.73%*** -1.24%** 
 
 (5.71) (4.19) (4.69) (-1.37)  (4.56) (4.34) (4.59) (-1.98) 
 RL-RW 0.97% -0.32% -0.5% 1.47%  1.04%** 0.37% -0.42% 1.46% 
    (1.41) (-0.65) (-0.52) (1.24)   (2.21) (0.90) (-0.28) (1.03) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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The market condition analysis further examines the relation of contrarian 
trading strategies with options and macroeconomic factors. Table 4.10 reports the 
returns of low- and high-delta option contrarian portfolios during strong, moderate, 
and weak markets. The remaining results of the fundamental analysis are presented 
in Appendix 4.2. Panel A of Table 4.10 shows the contrarian profits with low-delta 
equity-call and equity-put contrarian strategies for different levels of moneyness 
during strong, moderate, and weak market conditions. The market conditions 
analysis calculates the difference between strong and weak market conditions 
(strong - weak). When option contrarian portfolios perform better during strong 
markets than weak market conditions, the strong-weak portfolio will have a positive 
value. Panel A of Table 4.10 shows that during a strong market, an out-of-the-money 
equity-call contrarian portfolio with low-delta options generates a return of 0.92%, 
and during weak markets it earns a return of 0.35%. The respective portfolio (strong- 
weak) shows that an out-of-the-money equity-call contrarian portfolio during strong 
market conditions produces an excess return 0.57% over the equity-call portfolio 
during weak markets. The difference is, however, not statistically significant.  
 
The results in Appendix 4.2 show that during strong market conditions equity-
call contrarian portfolio profits are driven by winner stocks, with call options written 
against them, while loser stocks drive contrarian profits during weak markets. The 
winner portfolio observation supports Lakonishok, Lee, Pearson, and Poteshman 
(2007), who find that demand for call options grows significantly during strong 
markets, resulting in the further overpricing of call options. Furthermore, the authors 
argue that the demand for call options is less when stock prices are declining. This 
reduced activity in call options during weak markets supports the results that indicate 
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the loser portfolio is the driver of contrarian profits during weak markets. 
 
The equity-put contrarian portfolios, however, show a different result from that 
of the equity-call contrarian portfolios (see Panel A of Table 4.10). For instance, the 
out-of-the-money equity-put contrarian portfolios during weak markets significantly 
outperform out-of-the-money equity-put contrarian portfolios during strong markets. 
That is, the (strong-weak) out-of-the-money equity-put contrarian portfolio has a 
significant negative value of -1.16%. The overpricing of call options during strong 
markets does not equally affect the put options, resulting in put options being less 
overvalued (Lakonishok, Lee, Pearson, and Poteshman, 2007). 
 
Panel B of Table 4.10 reports the returns of the low-delta synthetic call and 
put contrarian portfolios at different levels of moneyness during three different market 
conditions. The same results are observed for these two portfolios, in that market 
conditions do not play an important role. However, an exceptional case can be 
observed for the out-of-the-money synthetic call contrarian strategy. Panel B of Table 
4.10 shows that low-delta out-of-the-money synthetic call contrarian portfolios can 
generate a return of -0.09% during strong market conditions, and a return of 10.85% 
during weak market conditions. This results in the out-of-the-money synthetic call 
contrarian strategy producing a return difference of -10.95% between strong and 
weak market conditions, demonstrating that buying out-of-the-money call options on 
the underlying stock can produce substantial returns. Two possible explanations are 
that call options on underperforming stocks are cheaper due to the low demand 
(Amin, Coval, and Seyhun, 2004; Fong, Gallagher, and Ng, 2005) and the increased 
leverage effect of out-of-the-money call options. 
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Panel C of Table 4.10 shows the profitability of low-delta contrarian call and 
contrarian put strategies during strong, moderate, and weak markets. The contrarian 
call portfolio shows that the strategy performs well during strong market conditions. 
Panel C of Table 4.10 reports that at-the-money contrarian call portfolios during 
strong markets outperform at-the-money contrarian call portfolios during weak 
markets by 5.75% for daily holding rebalancing periods for up to a week. A similar 
outcome can be observed for in-the-money call options. The results indicate that 
writing call options on winner portfolios is the main contributor to contrarian profits. 
This is in line with the findings of Amin, Coval, and Seyhun (2004), Fong, Gallagher, 
and Ng (2005) and Lakonishok, Lee, Pearson, and Poteshman (2007) and suggests 
that contrarian call strategies are more profitable during strong market conditions 
than during weak market conditions. No significant relation can be identified for the 
contrarian put portfolios for the different market conditions. This observation supports 
the literature,45 which argues that equity put options are not widely used by investors 
to gain equity exposure. 
 
The market conditions analysis provides an interesting insight on the relation 
between contrarian strategies and macroeconomic factors. The results indicate that 
contrarian strategies using call options perform better during strong markets. This 
observation supports the literature,46 which highlights that investors use call options 
to gain upside exposure to the underlying stocks and when they expect a positive 
upswing in the markets. The limited contribution of put options in either strong or 
weak market conditions is also in line with other studies. 
                                                 
45
 Bollen and Whaley (2004) and Lakonishok, Lee, Pearson, and Poteshman (2007). 
46Merton, Scholes, and Gladstein (1978) and Lakonishok, Lee, Pearson, and Poteshman 
(2007). 
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Table 4.10:  Low-Delta Option-Based Contrarian Trading Strategies Returns During Strong, Weak. and Moderate Market Conditions 
Panel A: This table presents the average returns of equity-call and equity-put contrarian trading strategies during strong, weak, and moderate market conditions for low-delta call and put options at different levels of 
moneyness, January 1995 to October 2006. Here RL represents the extreme loser portfolios and RW represents the extreme winner portfolios. Returns are average returns for an extreme portfolio formation period of 
one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. For an equity-call contrarian strategy, winner portfolios write call options on underlying winner stocks and long equities on the loser 
portfolio stocks. For an equity-put contrarian strategy, the winner portfolio buys put options on the winner stocks and take a long equity position in the loser portfolio stocks. The equity-call contrarian trading strategies 
are represented by RL-RW and the equity-put contrarian trading strategies by RL+RW. The portfolios are adjusted for seasonality and autocorrelation. A strong market condition is defined as one that has significant 
positive returns and low volatility, and a weak market is one that has significant negative returns with high volatility. Moderate market conditions are described as a state of average returns and normal volatility. The 
difference in strong and weak market returns is also reported (strong-weak). 
  
K1  K5  K20  K60 
  
  RL RW RL-RW  RL RW RL-RW  RL RW RL-RW  RL RW RL-RW 
Equity-Call Strategy                
Out-of-the-money Strong Markets 0.25%*** -0.75%*** 0.92%***  0.09% -0.52% 0.55%  0.47%** -0.68%** 1.3%***  2.43%*** -0.38%*** 2.94%*** 
 Moderate Markets 0.23%*** -0.08% 0.21%  0.4%*** 1.43% -1.05%  0.38%** -0.27% 1.05%***  1.79%*** -0.1% 1.89%*** 
 Weak Markets 0.20% 0.00% 0.35%**  0.56%*** -0.48%** 1.24%***  1.36%*** 0.05% 2.19%***  3.56%*** 0.45%** 4.06%*** 
 Strong-Weak 0.05% -0.74% 0.57%  -0.47%*** -0.04% -0.68%  -0.88%** -0.73% -0.89%  -1.13% -0.82%*** -1.12% 
                 
At-the-Money Strong Markets 0.2%*** -1.73%*** 1.86%***  0.12% -1.81%*** 1.96%***  0.57%** -0.33% 1.59%***  2.54%*** -0.17% 2.99%*** 
 Moderate Markets 0.18%** -0.56%*** 0.25%  0.37%*** -0.96%*** 1.55%***  0.38%** -0.08% 0.74%**  1.6%*** -0.11%*** 1.68%*** 
 Weak Markets 0.23%** -0.21% 0.42%  0.53%*** -0.96%*** 1.8%***  1.25%*** -0.57%** 2.52%***  7%*** 0.57% 3.69%*** 
 Strong-Weak -0.03% -1.52%*** 1.44%***  -0.41%** -0.85%** 0.16%  -0.68% 0.24% -0.93%  -4.46%** -0.74% -0.7% 
                 
In-the-Money Strong Markets 0.2%*** -0.76%*** 0.91%***  0.12% -1.29%*** 1.5%***  0.57%** -0.72%** 1.53%***  2.54%*** -0.79%*** 3.94%*** 
 Moderate Markets 0.18%** -0.33%*** 0.53%***  0.37%*** -0.73%*** 1.28%***  0.38%** -0.68%*** 1.55%***  1.6%*** -0.3%** 2.1%*** 
 Weak Markets 0.23%** -0.43%** 0.63%***  0.53%*** -0.57%** 1.47%***  1.25%*** -0.11% 2.13%***  3.28%*** -0.11% 4.99%*** 
 Strong-Weak -0.03% -0.33% 0.28%  -0.41%** -0.72%** 0.03%  -0.68% -0.6% -0.59%  -0.74% -0.69% -1.06% 
                 
Equity-Put Strategy 
               
Out-of-the-money Strong Markets 0.2%*** -0.47% -0.3%  0.12% 0.23% 0.38%  0.57%** 0.38% 1.29%**  2.54%*** -0.18% 2.59%*** 
 Moderate Markets 0.18%** 0.5% 1.15%  0.37%*** 1.57% 1.75%**  0.38%** 3.05%** 4.08%**  1.6%*** 0.24% 1.99%*** 
 Weak Markets 0.23%** 0.55% 0.86%**  0.53%*** 0.70% 1.17%**  1.25%*** -0.32% 2.43%***  3.28%*** 0.09% 4.15%*** 
 Strong-Weak -0.03% -1.02% -1.16%**  -0.41%** -0.47% -0.79%  -0.68% 0.71% -1.14%  -0.74% -0.27% -1.56% 
                 
At-the-Money Strong Markets 0.2%*** -1.12%** -0.95%**  0.12% -0.9%*** -0.79%***  0.57%** -0.02% 0.99%**  2.54%*** -0.23%*** 2.4%*** 
 Moderate Markets 0.28%*** -0.37%** -0.29%  0.37%*** -0.55%** -0.08%  0.38%** 1.15% 1.87%**  1.6%*** -0.04% 1.62%*** 
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 Weak Markets 0.31%*** 0.35%** 0.79%***  0.53%*** 0.43% 0.77%**  1.25%*** -0.07% 2.07%***  3.28%*** -0.08% 3.67%*** 
 Strong-Weak -0.11% -1.47%*** -1.74%***  -0.41%** -1.33%*** -1.57%***  -0.68% 0.05% -1.08%  -0.74% -0.16% -1.27% 
                 
In-the-Money Strong Markets 0.2%*** -0.05% 0.16%  0.12% 0.04% 0.16%  0.57%** 0.12% 0.75%**  2.54%*** -0.21%** 2.33%*** 
 Moderate Markets 0.23%*** 0.06% 0.33%***  0.37%*** 0.07% 0.57%***  0.38%** 0.11% 0.74%***  1.6%*** -0.05% 1.66%*** 
 Weak Markets 0.23%** 0.29%*** 0.5%***  0.53%*** 0.21% 1%***  1.25%*** -0.22% 1.47%***  3.28%*** -0.17%** 3.21%*** 
 Strong-Weak -0.03% -0.35%** -0.34%**  -0.41%** -0.17% -0.85%***  -0.68% 0.34% -0.72%  -0.74% -0.03% -0.87% 
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Table 4.10: Low-Delta Option-Based Contrarian Trading Strategies Returns During Strong, Weak, and Moderate Market Conditions (continued) 
Panel B: This table presents the average returns of synthetic call and synthetic put contrarian trading strategies during strong, weak, and moderate market conditions for low-delta call and put options at different levels 
of moneyness, January 1995 to October 2006. Returns are average returns for an extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. For a 
synthetic call contrarian strategy, winner portfolios write call options on the winner stocks and take a long call option position on loser portfolio stocks. For a synthetic put contrarian strategy, the winner portfolio buys put 
options on the winner stocks and takes a long equity position in the loser portfolio stocks. The synthetic call contrarian trading strategies are represented by RL-RW, and the synthetic put contrarian trading strategies by 
RL+RW. The portfolios are adjusted for seasonality and autocorrelation. A strong market condition is defined as one with significant positive returns and low volatility, and a weak market is one that has significant 
negative returns with high volatility. Moderate market conditions are described as a state with average returns and normal volatility. The difference in strong and weak market returns is also reported (strong-weak). 
  
K1  K5  K20  K60 
  
  RL RW RL-RW  RL RW RL-RW  RL RW RL-RW  RL RW RL-RW 
Synthetic Call Strategy                
Out-of-the-money Strong Markets -0.71%*** -1.27%*** -0.09%  -0.41% -0.55%** -0.26%  0.89% -0.07% 0.86%  -0.18% -0.4%*** 0.03% 
 Moderate Markets 0.19% -0.03% 0.64%**  1.07%*** 1.12% -0.75%  -0.01% -0.28% 0.33%  -0.05% -0.22%*** 0.15% 
 Weak Markets 10.22% -0.20% 10.85%  0.46% -0.66%** 1.32%***  0.74% 0.11% 0.70%  1.42% 0.43% 1.26% 
 Strong – Weak -10.92%*** -1.07%** -10.95%**  -0.86%** 0.11% -1.59%**  0.14% -0.18% 0.16%  -1.6%** -0.82%*** -1.23% 
                 
At-the-Money Strong Markets -0.36%** 14.88%*** 1.71%***  -0.68%*** -1.81%*** 0.52%  -0.21% -0.33% 0.92%***  -0.18% -0.17% -0.11% 
 Moderate Markets -0.29%** -0.12% 0.48%**  -0.19% -0.96%*** 0.58%**  -0.21% -0.08% 0.01%  -0.14% -0.11%*** -0.12% 
 Weak Markets -0.36%** -0.21% -0.15%  0.19% -0.96%*** 1.19%***  -0.06% -0.57%** 0.91%**  0.28% 0.57% 0.5% 
 Strong-Weak 0.00% 15.09%*** 1.86%***  -0.87%*** -0.85%** -0.66%  -0.14% 0.24% 0.01%  -0.46% -0.74% -0.62% 
                 
In-the-Money Strong Markets -0.24%** -0.76%*** 0.5%***  -0.16% -1.29%*** 1.09%***  -0.3%** -0.72%** 0.41%  -0.19%** -0.79%*** 0.64%*** 
 Moderate Markets 0.21% -0.33%*** 0.38%**  0.39% -0.73%*** 1.11%***  12.51% -0.68%*** 13.4%  -0.03% -0.3%** 0.32%** 
 Weak Markets 0.10% -0.43%** 0.37%  0.52%** -0.57%** 1.40%***  0.06% -0.11% 0.07%  -0.13% -0.11% -0.26% 
 Strong-Weak -0.34% -0.33% 0.13%  -0.67%** -0.72%** -0.31%  -0.36% -0.60% 0.34%  -0.07% -0.69% 0.9%** 
                 
Synthetic Put Strategy 
               
Out-of-the-money Strong Markets 0.01% -0.47% -0.52%**  0.65% 0.23% -0.6%  1.19%** 0.38% -1.61%  -0.29%*** -0.18% 0.06% 
 Moderate Markets 0.31%** 0.5% 0.32%  0.22% 1.57% 1.82%  0.72% 3.05%** 2.2%  0.18% 0.24% 0.11% 
 Weak Markets -0.10% 0.55% -0.11%  1.2% 0.70% -0.24%  9.36% 0.29% -9.22%  0.03% 0.09% 0.21% 
 Strong-Weak 0.11% -1.02% -0.41%  -0.55% -0.47% -0.36%  -8.16% 0.1% 7.61%  -0.32%** -0.27% -0.15% 
                 
At-the-Money Strong Markets -0.34%*** -1.22%*** -0.5%**  -0.07% -0.89%*** -0.83%***  -0.43%** 0.1% 0.51%  -0.27% -0.26%** 0.17% 
 Moderate Markets 0.09% -0.45%** -0.46%  -0.22% -0.58%** -0.43%  0.41% 1.06% 0.86%  0% 0.01% -0.05% 
 Weak Markets -0.34% 0.39%** 0.63%***  0.02% 0.40% 0.75%**  0.1% 0.04% -0.37%  0.39% -0.14% -0.64% 
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 Strong-Weak 0.00% -1.6%*** -1.13%***  -0.1% -1.29%*** -1.58%***  -0.53% 0.06% 0.88%  -0.67% -0.11% 0.81% 
                 
In-the-Money Strong Markets 0.08% -0.05% 0.06%  -0.07% 0.04% 0.12%  -0.10% 0.12% 0.06%  0.21% -0.21%** -0.39%*** 
 Moderate Markets 2.94% 0.06% -2.90%  0.12% 0.07% -0.01%  5.09% 0.11% -9.73%  0.2%** -0.05% -0.27%** 
 Weak Markets 0.32% 0.29%*** -0.34%  -0.18% 0.21% 0.22%  0.08% -0.22% -0.54%  0.01% -0.17%** -0.31% 
 Strong-Weak -0.25% -0.35%** 0.4%  0.11% -0.17% -0.1%  -0.18% 0.34% 0.60%  0.2% -0.03% -0.08% 
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Table 4.10: Low-Delta Option-Based Contrarian Trading Strategies Returns During Strong, Weak, and Moderate Market Conditions (continued) 
Panel C: This table presents the average returns of contrarian call and put option strategies during strong, weak, and moderate market conditions for low-delta call and put options at different levels of moneyness, 
January 1995 to October 2006. Returns are average returns for an extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. For a contrarian call 
strategy, winner portfolios sells winner call options and buys loser portfolio call options. For a contrarian put strategy, the winner portfolio sells winner portfolio put options and buys loser portfolio put options. The call 
and put contrarian trading strategies are represented by RL-RW. The portfolios are adjusted for seasonality and autocorrelation. A strong market condition is defined as one that has significant positive returns and low 
volatility, and a weak market is one that has significant negative returns with high volatility. Moderate market conditions are described as a state of average returns and normal volatility. The difference in strong and 
weak market returns is also reported (strong-weak). 
  
K1  K5  K20  K60 
  
  RL RW RL-RW  RL RW RL-RW  RL RW RL-RW  RL RW RL-RW 
Contrarian Call Strategy                
Out-of-the-money Strong Markets 0.76% -0.42% 0.97%  -0.26% 2.32%** 1.54%  -0.47% -1.5%** 1.43%  -0.42% -0.38% -0.48% 
 Moderate Markets 0.21% 1.3%** 0.83%  0.8%** 2.32%** -1.63%  0.01% 0.11% 0.03%  0% -0.14% 0.1% 
 Weak Markets 10.3% 1.21% 8.88%  0.51% 0.21% 3.49%  4.63% 0.73% 3.21%  1.93%** -0.09% 2.22%** 
 Strong-Weak -9.54%** -1.63% -7.91%  -0.77% 2.11% -1.95%  -5.1%** -2.23% -1.77%  -2.35%*** -0.28% -2.7%** 
                 
At-the-Money Strong Markets -0.06% -2.52%*** 2.25%***  -0.87%*** -3.14%*** 2.78%***  -0.42% -0.65%** 0.77%  -0.03% -0.29% 0.5% 
 Moderate Markets 0.07% -0.56% 0.34%  0.28% -0.11% 0.3%  0.21% -0.22% 0.6%  -0.05% 0.01% -0.04% 
 Weak Markets 0.59% 3.09%** -3.5%**  1.42% 1.59% -2.92%  0.98%** 0.55% 1.07%  1.26%** 0.66% 0.82% 
 Strong-Weak -0.66% -5.61%*** 5.75%***  -2.28%** -4.73%*** 5.71%***  -1.41%** -1.2% -0.3%  -1.29% -0.94% -0.33% 
                 
In-the-Money Strong Markets -0.53%** -1.91%*** 1.78%***  -0.27% -2.2%*** 2.59%***  -0.26% -0.53% 0.82%  -0.58%*** -0.39% 0.08% 
 Moderate Markets -0.09% -0.46%** 0.32%  0.31% -0.46% 1.15%***  0.21% -0.17% 0.82%**  -0.11%** 0.01% 0% 
 Weak Markets -0.03% 0.29% -0.32%  0.88%** 0.86% 0.31%  0.62% 0.77% -0.22%  0.28% 1.28% -1.47% 
 Strong-Weak -0.5% -2.21%*** 2.1%***  -1.16%** -3.07%*** 2.28%***  -0.88%** -1.3%** 1.04%  -0.87%** -1.67%** 1.55%** 
                 
Contrarian Put Strategy 
               
Out-of-the-money Strong Markets 0% 0.63% -0.44%  0.7%** 2.2%** -1.85%  1.4% 4.26%** -7.53%**  -0.21%** -0.19% -0.04% 
 Moderate Markets 0.13% 1.13% -1.09%  0.23% 0.26% -0.1%  1.7%** 8.27%** -6.16%**  -0.03% -0.03% -0.09% 
 Weak Markets 0.26% 1.77% -1.47%  0.04% 1.36% -1.53%  -0.15% 17.81%*** -18.11%***  -0.71%** -0.28% -0.42% 
 Strong-Weak -0.27% -1.14% 1.04%  0.66% 0.84% -0.32%  1.55% -13.55%** 10.59%  0.5%** 0.1% 0.38% 
                 
At-the-Money Strong Markets 0.14% -1.07%*** 0.81%  0.27% -0.27% 0.51%  1.69% 1.68%** -1.55%  -0.47%** -0.43% 0.56% 
 Moderate Markets -0.29% -0.37% 0.47%  -0.27% -0.59%** 0.4%  2.32%** 3.75%** 1.53%  -0.51%*** -0.22% -0.08% 
 Weak Markets -0.15% -1.24% 1.46%  -0.24% -0.57% 0.05%  1.24% 0.9% 0.34%  -0.52% -0.38% 0.01% 
 Strong-Weak 0.29% 0.18% -0.65%  0.5% 0.31% 0.46%  0.45% 0.78% -1.89%  0.06% -0.05% 0.54% 
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In-the-Money Strong Markets -0.28% 0.07% -0.61%**  0.5% 0.06% 0.34%  -0.29% 0.24% -0.6%  -0.17% -0.03% 123.96%*** 
 Moderate Markets 0.24% 0.28%** 0.12%  -0.17% 0.06% 1.04%  -0.16% 1.23%** -1.14%  -0.23%*** -0.03% -0.19% 
 Weak Markets 0.62%** 0.79%** 0.53%  0.41% -0.48% 1.1%  -1.41%** -0.25% -1.94%***  -0.46% -0.75%** -1.47% 
  Strong-Weak -0.9%** -0.73% -1.14%**   0.09% 0.54% -0.76%   1.13% 0.49% 1.34%**   0.29% 0.72% 125.43%*** 
*** Testing whether the equity portfolio outperforms the buy–write portfolio at the 1% level of significance. 
** Testing whether the equity portfolio outperforms the buy–write portfolio at the 5% level of significance. 
* Testing whether the equity portfolio outperforms the buy–write portfolio at the 10% level of significance. 
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4.4.12. Transaction Costs 
 
Next, the analysis considers the effects of transaction costs on profits for equity- and 
option-based contrarian strategies. The amount of commission investors pay for 
brokerage varies widely. Bettman, Maher, and Sault (2009) suggest the bid–ask 
spread as a measure of transaction costs, with a complete buy and sell trade 
transaction cost of 4.19%, while Ramiah, Li, Carter, Seetanah, and Thomas (2010) 
argue that large financial institutions incur brokerage fees more on the order of 
1.00%. At a commission cost of 1.00%, the analysis finds that equity-call, equity-put, 
in-the-money synthetic call, and out-of-the-money contrarian call strategies remain 
profitable for investors to implement. However, with Bettman, Maher, and Sault’s 
(2009) brokerage fees of 4.19%, it appears that profits from contrarian trading 
strategies are very sensitive to transaction costs. 
 
4.4.13. Robustness Tests 
 
This section addresses two issues in this area of research, namely, the illiquidity of 
options and the persistence of contrarian returns. The study tackles these issues by 
skipping one day between the formation and holding periods and splitting the sample 
into two equal ones. To overcome the illiquidity of the Australian options market, all 
zero premiums are replaced with fair prices, estimated according to Black and 
Scholes (1973), with historical volatility. This method assumes that there are no 
significant demand and supply forces affecting option prices in the options market, 
which contradicts evidence highlighted by Chan, Cheng, and Lung (2003) and Bollen 
and Whaley (2004). The analysis does not uncover any significant difference in the 
results (see Appendixes 4.3–4.8). In other words, even if the study uses fair 
 181 
 
 
premiums, the major conclusions of the earlier sections do not change. Next, the 
persistence of contrarian returns is investigated by skipping one day between the 
formation and holding periods and splitting the sample into two equal ones. The 
study finds contrarian profits in these robustness tests. 
 
4.4.14. Summary 
 
After identifying contrarian profits in the eight extreme portfolio trading strategies 
investigated in this chapter, which include both equity- and option-based contrarian 
trading strategies, Part B undertakes a number of tests to determine the drivers of 
extreme portfolio profits. The fundamental analysis finds that value stocks are drivers 
of contrarian profits, as well as the presence of the size effect. Contrary to the 
literature, the results highlight that liquid firms contribute to contrarian profits. 
Furthermore, there is no evidence of market conditions having a significant impact on 
the performance of equity-based contrarian profits. However, the market condition 
analysis shows that using call options in contrarian trading strategies during strong 
market conditions enhances the strategies’ performance. 
 
4.5. Conclusion 
 
This chapter investigates the performance of equity, call, and put option-based 
contrarian trading strategies on the ASX and considers whether these investment 
strategies generate consistent abnormal returns for investors. I find that equity-based 
contrarian trading strategies generate significant contrarian profits in the short term 
and that short-selling restrictions have a positive effect on contrarian returns. The 
chapter also finds evidence of call and put option-based contrarian trading strategies 
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enhancing contrarian profits in the Australian market. The empirical results show that 
investors can earn daily and weekly returns of up to 4.4% and 6.35%, respectively, 
using a contrarian call strategy with low-delta out-of-the-money call options. 
However, the risk of incurring significant losses is evident when applying option-
based contrarian strategies, for example, using low-delta out-of-the-money put 
options with monthly rebalancing periods, which earns a monthly return of -10.24%. 
 
The findings are consistent with the existing literature, which identifies 
hedging activities and portfolio protection by market makers and investors as causes 
of price reversals altering the sensitivity of call and put options to the underlying 
security. This chapter finds further supporting evidence of hedging and portfolio 
protection activities influencing option returns. It demonstrates that contrarian 
strategies with out-the-money options have increased sensitivity to changes in the 
underlying stock price, and that those with in-the-money options are less sensitive, 
especially in the context of call options. One strong conclusion that can be drawn 
from these findings is that options can be used to enhance the profitability of a 
contrarian strategy. 
 
This chapter also investigates the relation between call and put option 
contrarian portfolio returns and past trading volume, along with other fundamental 
financial factors, including dividend yield, firm size, B/M, EPS, PE ratio, and value 
stocks. The results support the current literature, which highlights value stocks as 
drivers of contrarian profits. The study finds that past trading volume contributes to 
the future returns of contrarian stocks. While broadly consistent with the literature, 
these findings do challenge prior studies, in that they find that highly liquid stocks, 
and not illiquid stocks, as previously thought, contribute to contrarian profits. The 
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study also finds evidence of a size effect, where small firms drive contrarian profits in 
the Australian market. Furthermore, this chapter undertakes a market condition 
analysis that does not uncover any evidence of equity contrarian strategies mainly 
earning abnormal profits during weak markets, as demonstrated in previous studies. 
The market condition analysis also shows that during strong markets, contrarian 
trading strategies using call options perform better, while put options are indifferent. 
Investors, however, need to remain cautious of transaction costs, since the 
profitability of extreme portfolio trading strategies can be sensitive to these. 
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Chapter 5: Conclusion 
 
5.1.  Overview 
 
This thesis seeks to contribute to the ongoing discussion on the various structured 
products available to investors during this era of the structured product. By exploring 
a number of different structured products and empirically testing them, this research 
intends to provide investors with an insight into the various products available. This 
study investigates the buy-write strategy (BWS), which has received significant 
attention in recent times. The BWS structured product has a benchmark index in the 
USA and Australia, namely, the BXM Index and XBW Index. The BWS has been 
noted to provide investors with higher returns and a concurrently lower risk, thereby 
violating the EMH. However, this thesis finds that this is not necessarily the case for 
BWS using stocks. An in-depth empirical analysis of the BWS shows that the BWS 
only violates the EMH under certain conditions. 
 
Other alternative structured products explored in the thesis consist of extreme 
portfolio strategies using options. This is an under-researched area and this thesis 
contributes significantly to the literature. This chapter provides an answer to all the 
research questions asked in Chapter 1 and is structured as follows. Section 5.2 
provides a summary of the literature review of Chapter 2 and the two empirical 
chapters that is Chapter 3 and 4. This is followed by Section 5.3, which outlines key 
findings generated from the empirical analysis pertaining to the two main empirical 
chapters that is Chapter 3 and 4. As discussed in Chapter 2, the first empirical 
analysis focuses on the BWS, and the second analysis explores extreme portfolio 
trading strategies. Finally, Section 5.4 identifies the limitations of the thesis and 
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directions for future research. 
 
5.2.  Summary 
 
The central focus of this thesis is to empirically assess the ability to enhance equity 
portfolio performance using options within the Australian context. In the process of 
identifying profitable option strategies, a series of tests are conducted on option 
moneyness, options maturity, stock returns, market fundamentals, and 
macroeconomic conditions. Overall, this thesis attempts to address the following 
questions: 
 
7. Does the BWS produce superior risk-adjusted returns? 
8. Do extreme portfolio trading strategies work in the Australian options market? 
9. Can options be combined with equity to generate positive alpha? 
10. How can the characteristics of options be used to provide superior returns? 
11.  Does the rebalancing period matter in the options market? 
12.  Can equity strategies be extended to the options market? 
 
Chapter 2 introduces the existing relevant literature on the two key areas of 
this research, namely, the BWS and extreme portfolio trading strategies. First, the 
buy–write literature survey highlights the increased attention to the strategy in recent 
times following the introduction of the two BWS indices around the world. A meta-
analysis of the literature highlights substantial discussion on the BWS in the USA and 
a growing interest in Australia. The literature review shows that prior research 
primarily focuses on applying the BWS to indices rather than to individual stocks. The 
pioneering study in that field is that of Whaley (2002), who argues that the BWS 
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violates the EMH. There is also an ongoing discussion on the impact of different 
levels of out-of-the-moneyness, risk, market conditions, and the rebalancing periods 
of the BWS. One of the gaps identified in the literature is whether or not fundamental 
factors affect the profitability of the study. 
 
The next section of Chapter 2 examines alternative option-based investment 
strategies, with extreme portfolio trading strategies as the focal point. A literature 
survey of extreme portfolio trading strategies highlights the limited research in the 
use of options in extreme portfolio analysis. The review on extreme portfolio trading 
strategies begins by debating the presence of both contrarian and momentum trading 
strategy profits within the equity markets and the effects of short-selling restrictions. 
These equity strategies are then applied to the options market. The underlying 
assumption of these strategies is the existence of mispricing in the options market, 
which supports Bollen and Whaley (2004), who argue that the options market is 
overpriced on a short-term basis. According to these authors, there is a reversal in 
the options market that provides the motivation to explore the profitability of extreme 
option portfolio trading strategies such as contrarian trading strategies. The review 
also discusses the ongoing discussion on drivers of extreme portfolio trading strategy 
profits, such as earnings per share, turnover, and other financial variables and 
macroeconomic conditions. 
 
Chapter 3 investigates the performance of buy–write trading strategies 
compared to that of the underlying equity portfolio. Applying a methodology similar to 
that of Whaley (2002), Chapter 3 examines the return, risk, and risk-adjusted 
performance of the buy–write portfolio and compares it with the equity portfolio. The 
performance of the BWS is evaluated under various scenarios, such as different 
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moneyness levels and rebalancing periods. The empirical analysis shows that the 
equity portfolio clearly and consistently generates higher returns than the buy–write 
portfolio. However, the buy–write portfolio offers investors the benefit of lower 
volatility than the equity portfolio. Given this lower return and lower volatility of the 
buy–write portfolio over equity portfolios, additional tests in terms of the risk-adjusted 
performance of buy–write portfolios are conducted. The risk-adjusted performance 
measures show that the buy–write portfolio outperforms the equity portfolio under 
certain conditions. The BWS outperforms the equity portfolio when 0–5% out-of-the-
moneyness call options are used and when these portfolios are rebalanced on a 
quarterly or yearly basis. However, the second half of the portfolios studied shows 
that the buy–write portfolios do not outperform the equity portfolios. 
 
Another finding of this thesis is that the returns and volatility of the BWS 
initially increase as call options move out of money, and then decrease as the 
options become deeper out of money. This demonstrates the tradeoff between the 
premium earned on the written call option and the increased exposure to the 
underlying security as the options move out of money. In terms of portfolio 
rebalancing, yearly rebalancing is favourable for buy–write portfolios, since yearly 
rebalancing BWS offer the lowest risk and high returns. Contrary to the existing 
literature, the findings show that the BWS does not offer superior returns in weak and 
moderate markets. However, there is theoretical consistency with the performance of 
the BWS during strong market conditions. The buy–write portfolios are then formed 
on the basis of market fundamentals in an effort to increase profitability. Even after 
this fundamental analysis, equity portfolios continue to outperform the BWS. Further 
financial variables tend to negatively affect the buy–write portfolio returns. Earnings 
per share, large firms, and high–dividend-yield companies have a propensity to 
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enhance BWS returns. The application of delta hedging does not play an important 
role in BWS portfolio formation. 
 
The aim of Chapter 4 is to explore the value enhancement of using options in 
extreme portfolio trading strategies. The current extreme portfolio trading strategy 
literature demonstrates the existence of both contrarian and momentum profits within 
equity markets. However, there is limited research on the profitability of such 
strategies within the options market. Chapter 4 provides an important contribution to 
the finance literature on extreme portfolio trading strategies. Before examining 
extreme portfolio trading strategies in the options market, an analysis of the 
profitability of contrarian and momentum trading strategies in the equity markets is 
undertaken. The results show the presence of contrarian profits for holding periods of 
less than a month during the study period. This means that investors would profit 
from short-selling outperforming stocks (winner portfolio) and buying underperforming 
stocks (loser portfolio). Interestingly, the results show that short-selling restrictions 
improve the performance of contrarian strategies in the medium term. While the 
short-selling restrictions improve the performance of extreme portfolio trading 
strategies in this study, investors can alternatively use other investment products to 
circumvent these restrictions. 
 
One of the ways to circumvent the uncertainty of short selling restrictions is to 
utilize options. There is a second benefit, since this provides an opportunity to profit 
from these overpriced options. Six option strategies are investigated, namely, the 
equity-call strategy, the equity-put strategy, synthetic call and synthetic put 
strategies, and contrarian call and contrarian put strategies. The results indicate that 
by combining equity investments with options, investors can enhance their contrarian 
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profits. Furthermore, contrarian profits are observed when an extreme portfolio 
analysis is conducted solely within the options market. The outcome supports the 
price reversal observation of Fong, Gallagher, and Ng (2005), with both contrarian 
call and contrarian put strategies generating strong positive contrarian profits. The 
contrarian call strategy earns the highest possible return in the analysis, generating a 
contrarian return of 6.35%. 
 
A sensitivity analysis is also undertaken that shows that out-of-the-money 
options are the most sensitive to the movements in the underlying security, allowing 
for increased return enhancement. Also evident is the increased sensitivity of low-
delta call and put options to the movements in the underlying security. In addition, 
this thesis contributes to the equity contrarian literature by demonstrating that liquid 
stocks and large, profitable firms are good sources of contrarian profits. Given the 
current debate on the effect of market conditions on the performance of extreme 
portfolio trading strategies, the analysis finds no significant relation between equity 
contrarian profits and different market conditions. Options-based extreme portfolio 
trading strategies did, however, perform marginally better during strong market 
conditions. 
 
5.3. Main Findings and Implications 
 
In brief, the thesis contributes to the following areas of the BWS and extreme 
portfolio trading strategies literature. 
 
 The results show that the BWS does not always violate the EMH. This would 
imply that investors must be cautious when applying such a strategy, especially in 
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the Australian market. 
 This study finds that a BWS with yearly rebalancing and 0–5% out-of-the-money 
options provides the best return–risk profile for investors, in comparison to a 
shorter rebalancing BWS and deep out-of-the-money options. 
 Fundamental analysis does add value to the BWS, but there is more value 
enhancement in the underlying equity portfolios. 
 It is possible to combine the equity and options market to generate a superior 
structured product. 
 The structured products do not have to limit themselves to BWS, since there are 
more profitable strategies, such as equity call and equity put strategies. 
 Contrarian strategy works better in the options market. 
 Investors must be aware of the different characteristics of the options, since these 
can lead to different outcomes 
 
5.4.  Directions for Future Research 
 
The empirical analysis undertaken in this thesis explores the ability to enhance equity 
returns by using options in the Australian market. While this thesis tries to cover the 
different aspects of the BWS and extreme portfolio trading strategies using options, 
room for further research exists. These analyses suggested are beyond the scope 
(predominantly time constraints) of this dissertation, but they are important to better 
understand the dynamics of the structured products explored in this thesis. 
 
When applying contrarian strategies to the options market, this study adopts 
the same methodology and reporting style as for the equity market. Most papers 
published on the equity market focus on the performance of these strategies, with 
limited discussion about the risk involved. Some researchers argue that it is a zero-
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cost arbitrage strategy and thus riskless. Others use the Fama–French three-factor 
model to control for risk (if any). How to one control for any risk when options are 
used in these extreme portfolios? This question is a good challenge and topic for 
future research. 
 
In terms of the applicability of the extreme portfolio trading strategy, future 
research could explore the effect of transaction costs on the various strategies 
explored in this study. The extreme portfolio trading strategy is a high-frequency 
trading strategy which may be expensive in nature, and as such the profitability 
observed in this research after transaction costs may disappear. Future research in 
this area can use the bid–ask spread to determine the cost of executing the strategy 
in the options market. Other measures, such as the average commission charged by 
brokers for writing and buying option contracts, can also be examined to determine 
the cost of applying this strategy. In addition, the opportunity costs of the deposit and 
margins required when writing the call and put options must also be explored, since 
they may influence the overall performance of the extreme portfolio trading strategy. 
 
 Another area for further development would be to explore the extreme 
portfolio trading strategies using intraday data. With the recent introduction of 
algorithmic trading on the Australian Stock Exchange, the number of trades has 
increased significantly. Algorithmic traders use tick data to make their investment 
decisions, and there is a need to revisit these analysis with the new data set to test if 
these conclusions still hold. 
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General Appendix 
 
 
A 3.1: Performance of Buy–Write Strategy and Equity Portfolios for Different Market Fundamentals 
The table shows the performance of buy–write strategy (BWS) and equity (EQTY) portfolios for monthly rebalancing intervals, 
from January 1995 to October 2006, for different levels of out-of-the-moneyness. The BWS and equity portfolios are 
constructed based on each of the following market fundamentals: earnings per share (EPS), price earnings (PE), leading price 
earnings (leading PE), price to book value (price to BV), book to market (B/M), volume, market value (MV), and dividend yield. 
The stocks are ranked in descending order based on each of these fundamentals and then categorised into quartiles (Q1 to 
Q4). Stocks in each quartile are then used to construct the BWS and equity portfolios. The table shows the mean returns of 
the BWS portfolios, equity portfolios, and the difference between them (EQTY-BWS) for quartiles 1 to 4 (Q1 to Q4) for each 
market fundamental. The corresponding t-statistics are provided in parentheses. 
Panel A: Monthly rebalancing BWS and equity portfolio returns using market fundamentals, from January 1995 to 
October 2006, for different levels of out-of-the-moneyness. 
  
    EPS PE Leading PE 
Price to 
BV B/M Volume MV 
Dividend 
Yield 
Out-of-the-Money Range: 0–2% 
Q1 
BWS  9.2%*** 4.3%*** 4.3%*** 5.5%*** 7.4%*** 5.5%*** 7.4%*** 9.5%*** 
 
 (6.32) (5.87) (5.87) (6.03) (8.36) (5.54) (6.39) (7.32) 
EQTY  22.6%*** -0.6% -0.6% 8.6%** 19.7%*** 12.4%** 14.5%*** 15.7%*** 
 
 (6.53) (-0.13) (-0.13) (2.89) (3.91) (2.80) (4.25) (4.27) 
EQTY-BWS  13.4%*** -4.9% -4.9% 3.1% 12.2%** 6.9% 7.1%** 6.2%** 
 
 (5.01) (-1.16) (-1.16) (1.33) (2.49) (1.49) (2.49) (2.43) 
 
 
        
 
Q2 
BWS  6.8%*** 6.5%*** 6.5%*** 7.3%*** 5.5%*** 7%*** 6.5%*** 9%*** 
 
 (6.68) (5.38) (5.36) (8.47) (4.11) (5.45) (6.83) (10.00) 
EQTY  20.8%*** 10.3%*** 10.4%*** 11.8%*** 8.8%** 13.5%*** 10.2%*** 19.8%*** 
 
 (5.85) (3.68) (3.64) (3.16) (2.85) (3.21) (3.18) (6.24) 
EQTY-BWS  14%*** 3.8% 3.9% 4.5% 3.3% 6.4%** 3.6% 10.8%*** 
 
 (3.96) (1.74) (1.74) (1.30) (1.34) (1.90) (1.40) (3.75) 
 
 
        
 
Q3 
BWS  5.9%*** 9.9%*** 9.9%*** 6.6%*** 7.1%*** 7.6%*** 7%*** 4.7%*** 
 
 (5.87) (7.93) (11.52) (5.18) (4.68) (6.93) (6.18) (6.55) 
EQTY  12.9%*** 26.5%*** 26.4%*** 12.7%*** 12.7%*** 16%*** 15.8%*** 10.4%** 
 
 (4.63) (6.58) (6.58) (3.14) (3.67) (4.35) (4.77) (2.50) 
EQTY-BWS  7.1%*** 16.6% 16.5%*** 6.1% 5.6%** 8.4%** 8.8%*** 5.7% 
 
 (3.21) (0.04) (5.07) (1.76) (2.10) (2.50) (3.24) (1.35) 
 
 
        
 
Q4 
BWS  5%*** 6.3%*** 6.3%*** 7.7%*** 7.8%*** 7.3%*** 6%*** 4%*** 
 
 (7.83) (6.60) (6.53) (6.77) (8.67) (9.99) (6.46) (3.11) 
EQTY  0.3% 18.4%*** 18.4%*** 18.8%*** 12.5%*** 15.1%*** 13.1%** 8.6% 
 
 (0.07) (4.60) (4.59) (4.41) (3.66) (4.21) (2.25) (1.54) 
EQTY-BWS  -4.7% 12.1%** 12.1%** 11%** 4.7% 7.8%** 7% 4.5% 
 
 (-0.94) (2.70) (2.70) (2.41) (1.59) (2.43) (1.26) (0.89) 
Out-of-the-Money Range: 0–5% 
Q1 
BWS  15.5%** -2.2% -2.2% 5% 13.1%*** 8.4% 16.7%*** 10.1% 
 
 (2.90) (-0.33) (-0.33) (1.25) (3.62) (1.66) (4.20) (1.56) 
EQTY  22.9%*** 3.7% 3.7% 12%** 23.9%*** 12.6%** 15.7%*** 17.9%*** 
 
 (6.27) (0.63) (0.63) (2.26) (3.69) (2.30) (4.97) (4.64) 
EQTY-BWS  7.4% 5.9% 5.9% 7% 10.7%** 4.2% -1% 7.9% 
 
 (1.70) (0.79) (0.79) (1.61) (1.86) (0.61) (-0.37) (1.35) 
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Q2 
BWS  12.5%** 10.8%*** 10.8%*** 7.8% 5.3% 9.3% 6.4% 14.1%*** 
 
 (2.29) (3.18) (3.18) (1.42) (0.80) (1.43) (1.13) (5.47) 
EQTY  23.4%*** 16.4%*** 16.4%*** 13%** 11.3%** 16.6%** 13.2%** 18.8%*** 
 
 (4.30) (4.21) (4.22) (2.97) (2.40) (3.09) (2.93) (4.77) 
EQTY-BWS  10.9%** 5.6% 5.7% 5.2% 5.9% 7.3% 6.8% 4.6% 
 
 (2.12) (1.62) (1.63) (0.86) (0.81) (1.07) (1.25) (1.49) 
 
 
        
 
Q3 
BWS  5.4% 16.9%*** 16.9%*** 11.3%** 5.4% 8.8%** 7.6% 5.3% 
 
 (1.47) (4.98) (4.98) (3.08) (0.85) (1.82) (1.03) (0.76) 
EQTY  14.4%*** 26.6%*** 26.6%*** 16.4%*** 16.3%*** 20.5%*** 16.6%*** 14.9%** 
 
 (3.35) (5.94) (5.94) (3.68) (3.32) (4.44) (3.36) (2.70) 
EQTY-BWS  9%** 9.7%*** 9.7%*** 5.2% 10.9% 11.7%** 9.1% 9.6% 
 
 (2.50) (3.89) (3.90) (1.50) (1.74) (2.41) (1.22) (1.32) 
 
 
        
 
Q4 
BWS  3% 12.5%** 12.5%** 11.3% 12.3%*** 9%*** 6% 7% 
 
 (0.56) (1.96) (1.96) (1.71) (3.78) (3.40) (1.45) (1.74) 
EQTY  4.3% 18.5%** 18.5%** 22.2%*** 12.7%** 14.3%*** 18.8%** 13.2% 
 
 (0.67) (3.10) (3.10) (4.45) (3.09) (3.20) (2.35) (1.76) 
EQTY-BWS  1.3% 6% 6% 10.8% 0.4% 5.3% 12.9% 6.2% 
 
 (0.15) (0.65) (0.65) (1.31) (0.11) (1.49) (1.63) (1.00) 
Out-of-the-Money Range: 0–15% 
Q1 
BWS  18.8%*** -14.1% -14.1% -20.5% 4.7% -6.7% 14.1%** 4.1% 
 
 (3.27) (-1.52) (-1.52) (-0.84) (0.42) (-0.59) (2.57) (0.41) 
EQTY  23.5%*** 0.1% 0.1% 7.4%** 20.8%*** 9.5%** 14.7%*** 15.8%*** 
 
 (6.11) (0.03) (0.02) (1.82) (4.05) (2.30) (4.18) (4.86) 
EQTY-BWS  4.7% 14.2% 14.2% 27.9% 16.1% 16.2% 0.7% 11.6% 
 
 (1.13) (1.45) (1.45) (1.12) (1.30) (1.25) (0.16) (1.06) 
 
 
        
 
Q2 
BWS  -1.2% -5.9% -5.9% -0.7% 1.6% 10.7%** -7.1% 8.9% 
 
 (-0.09) (-0.35) (-0.35) (-0.08) (0.35) (2.69) (-0.53) (1.42) 
EQTY  20.3%*** 13.3%*** 13.4%*** 9.5%** 7.9%** 14.8%*** 11.8%*** 15.9%*** 
 
 (5.26) (4.66) (4.70) (2.42) (2.25) (3.33) (3.59) (3.64) 
EQTY-BWS  21.5% 19.2% 19.3% 10.2% 6.3% 4.1% 18.9% 7% 
 
 (1.56) (1.15) (1.16) (1.05) (1.23) (1.38) (1.37) (1.25) 
 
 
        
 
Q3 
BWS  -7.4% 16.4% 16.4% 9.8%** -14.5% 7.5% 9.1%** -16.1% 
 
 (-0.55) (1.54) (1.54) (2.33) (-0.71) (0.86) (1.81) (-0.63) 
EQTY  9.2%** 26.5%*** 26.5%*** 15%*** 10.9%** 15.5%*** 15%*** 12%** 
 
 (2.52) (6.36) (6.36) (4.66) (2.89) (3.47) (3.38) (2.73) 
EQTY-BWS  16.6% 10.1% 10.1% 5.3% 25.4% 8% 5.9% 28.1% 
 
 (1.17) (0.95) (0.95) (1.47) (1.21) (1.22) (1.32) (1.10) 
 
 
        
 
Q4 
BWS  -5.7% 2.7% 2.7% 3% 2.4% 4.9% -5.9% -0.2% 
 
 (-1.05) (0.30) (0.30) (0.25) (0.22) (1.21) (-0.53) (-0.03) 
EQTY  -1.4% 11.6%** 11.6%** 17.9%*** 10.8%** 10.2%** 9% 7.3% 
 
 (-0.25) (2.21) (2.21) (3.92) (2.15) (2.59) (1.42) (1.23) 
EQTY-BWS  4.3% 8.9% 8.9% 14.9% 8.4% 5.3% 14.9% 7.5% 
 
 (0.69) (0.87) (0.87) (1.17) (0.77) (1.31) (1.20) (1.27) 
Out-of-the-Money Range: 5–15% 
Q1 
BWS  14.6%*** -4.1% -4.2% 2% 1.3% -3% 9.7%** 3.3% 
 
 (3.21) (-1.13) (-1.14) (0.81) (0.14) (-0.36) (2.28) (0.35) 
EQTY  21.2%*** -1.2% -1.3% 4.6% 19.4%*** 8.6%** 12.6%*** 12.1%*** 
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 (6.12) (-0.33) (-0.34) (1.29) (4.30) (2.54) (4.62) (4.28) 
EQTY-BWS  6.6% 2.9% 2.9% 2.7% 18%** 11.6% 2.9% 8.9% 
 
 (1.58) (0.97) (0.97) (0.79) (1.81) (1.18) (0.89) (0.90) 
 
 
         
 
Q2 
BWS  1% 5.4%** 5.4%** 4.2% 1.9% 8.9%** -4% 7.3% 
 
 (0.11) (1.85) (1.87) (1.10) (0.69) (2.90) (-0.48) (1.73) 
EQTY  16.5%*** 10.4%*** 10.5%*** 9.3%*** 5.7%** 11.1%*** 9%*** 13.6%*** 
 
 (4.74) (3.71) (3.73) (3.17) (2.25) (4.58) (3.39) (5.21) 
EQTY-BWS  15.5% 5%** 5%** 5.1% 3.8% 2.3% 13% 6.3%** 
 
 (1.48) (1.82) (1.83) (1.56) (1.00) (0.63) (1.37) (2.37) 
 
 
         
 
Q3 
BWS  2.4% 19.4%*** 19.4%*** 8.5%** 4% 4.7% 7.1%** 2.1% 
 
 (0.80) (3.95) (3.95) (2.54) (1.03) (1.28) (2.08) (0.69) 
EQTY  6.5%** 23.2%*** 23.2%*** 11.9%*** 10.7%*** 14%*** 11.7%*** 9.6%** 
 
 (2.59) (6.51) (6.51) (3.68) (3.30) (3.55) (3.11) (2.44) 
EQTY-BWS  4.1% 3.8% 3.8% 3.4% 6.7%** 9.3%** 4.5% 7.5%** 
 
 (1.53) (0.97) (0.96) (0.93) (2.01) (2.52) (1.29) (2.11) 
 
 
         
 
Q4 
BWS  -2.9% -3.7% -3.7% 0.6% 7.9%** 4.4% 2.6% 2.6% 
 
 (-1.35) (-0.45) (-0.45) (0.07) (2.23) (1.44) (0.60) (0.75) 
EQTY  -1.1% 11.7%** 11.7%** 16.8%*** 7% 8.3%** 9.1% 7.6% 
 
 (-0.25) (2.48) (2.48) (4.57) (1.70) (2.12) (1.64) (1.30) 
EQTY-BWS  1.8% 15.4% 15.4% 16.2% -0.9% 3.9% 6.5% 5% 
 
 (0.42) (1.47) (1.47) (1.63) (-0.26) (1.05) (1.30) (1.05) 
*** Testing if the equity portfolio outperforms the buy–write portfolio at the 1% level of significance. 
** Testing if the equity portfolio outperforms the buy–write portfolio at the 5% level of significance. 
* Testing if the equity portfolio outperforms the buy–write portfolio at the 10% level of significance. 
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A 3.1: Performance of Buy–Write Strategy and Equity Portfolios for Different Market Fundamentals 
(continued) 
The table shows the performance of buy–write strategy (BWS) and equity (EQTY) portfolios for quarterly rebalancing 
intervals, from January 1995 to October 2006, for different levels of out-of-the-moneyness. The BWS and equity portfolios 
are constructed based on each of the following market fundamentals: earnings per share (EPS), price earnings (PE), 
leading price earnings (leading PE), price to book value (price to BV), book to market (B/M), volume, market value (MV), 
and dividend yield. The stocks are ranked in descending order based on each of these fundamentals and then categorised 
into quartiles (Q1 to Q4). Stocks in each quartile are then used to construct the BWS and equity portfolios. The table 
shows the mean returns of the BWS portfolios, equity portfolios, and the difference between them (EQTY-BWS) for 
quartiles 1 to 4 (Q1 to Q4) for each market fundamental. The corresponding t-statistics are provided in parentheses. 
Panel B: Quarterly rebalancing BWS and equity portfolio returns using market fundamentals, from January 
1995 to October 2006, for different levels of out-of-the-moneyness 
  
    EPS PE Leading PE 
Price to 
BV B/M Volume MV 
Dividend 
Yield 
Out-of-the-Money Range: 0–2% 
Q1 
BWS  22.2%*** 10.2%*** 10.2%*** 14.5%*** 11.6%*** 14.5%*** 21.2%*** 10.5%** 
 
 (9.56) (6.53) (6.53) (7.84) (3.47) (4.49) (9.91) (2.54) 
EQTY  24.9%*** 0.6% 0.6% 8.1%** 21.1%*** 10.7%** 15.4%*** 19.1%*** 
 
 (6.32) (0.13) (0.13) (2.12) (4.80) (2.32) (4.53) (5.78) 
EQTY-BWS  2.7% -9.6%** -9.6%** -6.4%** 9.6%** -3.8% -5.8% 8.6%** 
 
 (0.73) (-2.49) (-2.49) (-1.95) (2.32) (-1.08) (-1.44) (2.10) 
 
 
        
 
Q2 
BWS  15.5%*** 13.7%*** 13.7%*** 16.7%*** 12.5%*** 15.4%*** 13.3%*** 16.6%*** 
 
 (8.32) (9.19) (9.19) (8.72) (5.81) (6.23) (7.29) (12.78) 
EQTY  22.1%*** 16.7%*** 16.7%*** 12.4%*** 11.7%** 12.9%*** 12.4%*** 17.9%*** 
 
 (5.59) (5.62) (5.62) (3.60) (3.08) (3.18) (3.88) (4.70) 
EQTY-BWS  6.6% 3% 3% -4.4% -0.8% -2.4% -0.9% 1.3% 
 
 (1.56) (0.90) (0.90) (-1.32) (-0.22) (-0.69) (-0.34) (0.32) 
 
 
        
 
Q3 
BWS  12.3%*** 19.9%*** 19.9%*** 15%*** 17.8%*** 12.8%*** 12.3%*** 12.3%*** 
 
 (8.15) (11.52) (11.52) (8.31) (9.08) (6.93) (3.75) (4.11) 
EQTY  9.5%** 26.6%*** 26.6%*** 16.2%*** 12.8%*** 15.4%*** 15.8%*** 12.9%** 
 
 (2.81) (6.50) (6.50) (4.83) (3.54) (4.76) (4.30) (3.01) 
EQTY-BWS  -2.9% 6.8% 6.8% 1.2% -5% 2.6% 3.5% 0.6% 
 
 (-1.07) (1.48) (1.48) (0.39) (-1.39) (0.91) (0.88) (0.15) 
 
 
        
 
Q4 
BWS  2.6% 8.9% 8.9% 6.1% 10.3% 8.1%** 5.8% 11.6%*** 
 
 (0.45) (1.31) (1.31) (0.99) (1.76) (2.24) (1.00) (3.64) 
EQTY  1.5% 14.5%** 14.5%** 19.6%*** 11.4%** 17.2%*** 13.2%** 8.2% 
 
 (0.29) (2.45) (2.45) (4.47) (2.46) (5.81) (2.05) (1.32) 
EQTY-BWS  -1.1% 5.6% 5.6% 13.4%** 1.1% 9.1%** 7.4% -3.4% 
 
 (-0.18) (0.88) (0.88) (2.23) (0.18) (2.36) (1.25) (-0.84) 
Out-of-the-Money Range: 0–5% 
Q1 
BWS  21.4%*** 11.1%*** 11.1%*** 14%*** 11.8%*** 14.7%*** 21.6%*** 10.8%** 
 
 (12.99) (7.92) (7.92) (9.44) (3.48) (4.59) (10.55) (2.61) 
EQTY  25.6%*** -0.3% -0.3% 7.9%** 22.2%*** 12.2%** 14.9%*** 18.3%*** 
 
 (6.58) (-0.07) (-0.07) (1.98) (4.87) (2.40) (4.44) (5.30) 
EQTY-BWS  4.2% -11.4%** -11.4%** -6.1% 10.5%** -2.5% -6.8% 7.5% 
 
 (1.12) (-2.88) (-2.88) (-1.67) (2.50) (-0.68) (-1.64) (1.70) 
 
 
        
 
 
 
        
 
Q2 BWS  16.9%*** 12.9%*** 12.9%*** 17.1%*** 12.8%*** 14.4%*** 13.3%*** 17.5%*** 
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 (5.81) (9.65) (9.65) (10.23) (7.21) (6.60) (7.85) (11.91) 
EQTY  21.2%*** 17%*** 17%*** 12.2%*** 11.9%** 12.1%** 12.6%*** 17.7%*** 
 
 (5.20) (5.76) (5.76) (3.64) (3.09) (2.96) (3.86) (4.75) 
EQTY-BWS  4.3% 4.1% 4.1% -4.9% -0.9% -2.3% -0.8% 0.2% 
 
 (0.81) (1.25) (1.25) (-1.56) (-0.26) (-0.66) (-0.30) (0.04) 
 
 
        
 
Q3 
BWS  12.3%*** 20.8%*** 20.8%*** 17%*** 17.8%*** 13.6%*** 12.9%*** 12.9%*** 
 
 (8.47) (8.81) (8.81) (6.94) (9.57) (6.81) (3.62) (4.06) 
EQTY  9.8%** 27%*** 27%*** 15.7%*** 11.4%*** 14.6%*** 14.4%*** 12.9%** 
 
 (2.83) (6.57) (6.57) (4.66) (3.29) (4.52) (3.78) (3.04) 
EQTY-BWS  -2.5% 6.1% 6.1% -1.3% -6.5% 1% 1.5% 0% 
 
 (-0.92) (1.30) (1.30) (-0.36) (-1.75) (0.31) (0.30) (0.00) 
 
 
        
 
Q4 
BWS  2.9% 8.6% 8.6% 5.1% 10.4% 8.9%** 5.5% 10.5%*** 
 
 (0.50) (1.30) (1.30) (0.84) (1.79) (2.28) (0.98) (3.75) 
EQTY  0.4% 13.9%** 13.9%** 19.8%*** 10.8%** 16.6%*** 14.1%** 8.2% 
 
 (0.08) (2.40) (2.40) (4.39) (2.32) (5.77) (2.11) (1.31) 
EQTY-BWS  -2.5% 5.3% 5.3% 14.6%** 0.4% 7.7%** 8.6% -2.3% 
 
 (-0.42) (0.85) (0.85) (2.42) (0.06) (1.81) (1.39) (-0.52) 
Out-of-the-Money Range: 0–15% 
Q1 
BWS  34.7%*** 7.2%** 7.2%** 14.4%*** 15.6%** 9.3% 31.3%*** 14.1%** 
 
 (4.86) (2.58) (2.58) (4.10) (3.08) (1.14) (4.70) (2.78) 
EQTY  24.9%*** 0.6% 0.6% 8.9%** 21%*** 10.9%** 15.9%*** 20.3%*** 
 
 (6.67) (0.14) (0.14) (2.23) (4.54) (2.30) (4.64) (5.40) 
EQTY-BWS  -9.9% -6.5%** -6.5%** -5.5% 5.4% 1.6% -15.4%** 6.3% 
 
 (-1.36) (-1.94) (-1.94) (-1.43) (1.33) (0.22) (-2.19) (1.39) 
 
 
        
 
Q2 
BWS  14.7%*** 16.2%*** 16.2%*** 23.6%*** 14.3%** 11.8% 11.4%*** 19.8%*** 
 
 (6.40) (5.30) (5.30) (4.92) (2.82) (1.67) (4.01) (9.41) 
EQTY  21.9%*** 18.9%*** 18.9%*** 12.9%*** 12%*** 13.2%*** 13.4%*** 17.6%*** 
 
 (5.81) (5.70) (5.70) (3.31) (3.45) (3.70) (4.17) (4.60) 
EQTY-BWS  7.2% 2.7% 2.7% -10.6%** -2.3% 1.4% 2% -2.2% 
 
 (1.67) (0.66) (0.66) (-2.08) (-0.47) (0.20) (0.71) (-0.63) 
 
 
        
 
Q3 
BWS  12.2%*** 27.3%*** 27.3%*** 13.7%*** 17.8%*** 18.5%*** 13.5%*** 12.2%** 
 
 (4.84) (10.38) (10.38) (3.95) (5.64) (3.81) (3.31) (2.17) 
EQTY  11.2%** 26.8%*** 26.8%*** 16.4%*** 13.2%*** 16.3%*** 16.6%*** 12.2%** 
 
 (2.59) (6.37) (6.37) (4.70) (3.28) (4.73) (3.77) (2.81) 
EQTY-BWS  -1% -0.5% -0.5% 2.7% -4.5% -2.1% 3% 0% 
 
 (-0.29) (-0.09) (-0.09) (0.78) (-1.14) (-0.45) (0.67) (0.00) 
 
 
        
 
Q4 
BWS  -6.9% 3.6% 3.6% 1.4% 4.1% 11.7%** -2.1% 7.8% 
 
 (-0.71) (0.30) (0.30) (0.15) (0.42) (2.33) (-0.25) (0.70) 
EQTY  1.6% 13.8%** 13.8%** 19.9%*** 11.8%** 17.1%*** 12.5%** 9.1% 
 
 (0.31) (2.47) (2.47) (4.92) (2.71) (5.67) (2.15) (1.57) 
EQTY-BWS  8.4% 10.1% 10.1% 18.5%** 7.7% 5.4% 14.6%** 1.3% 
 
 (1.08) (1.23) (1.23) (2.33) (1.01) (1.15) (2.05) (0.15) 
Out-of-the-Money Range: 5–15% 
Q1 
BWS  21.7%*** 4%** 4%** 7%*** 7.8%** 11.6%*** 18.7%*** 10.4%** 
 
 (4.81) (2.39) (2.39) (6.03) (2.02) (3.44) (4.37) (1.95) 
EQTY  25.5%*** 1.3% 1.3% 7.4%** 25.2%*** 13.4%** 14.7%*** 19.4%*** 
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 (5.34) (0.29) (0.29) (2.12) (4.53) (2.41) (4.24) (6.43) 
EQTY-BWS  3.8% -2.6% -2.6% 0.4% 17.4%*** 1.8% -4% 9%** 
 
 (0.65) (-0.77) (-0.77) (0.12) (3.64) (0.38) (-0.80) (2.27) 
 
 
        
 
Q2 
BWS  8.8%*** 9.4%*** 9.4%*** 14.2%*** 10.6%** 4.2% 7.8%*** 13%*** 
 
 653.3% 642.6% 639.9% 499.7% 264.4% 89.2% 534% 636.6% 
EQTY  21.7%*** 17.6%*** 17.5%*** 10.5%** 11.3%*** 14.3%*** 13.6%*** 18.8%*** 
 
 (5.81) (5.45) (5.41) (2.72) (3.20) (3.69) (3.98) (4.79) 
EQTY-BWS  12.9%*** 8.2%** 8.1%** -3.8% 0.7% 10.1%** 5.9%** 5.8%** 
 
 (3.50) (2.50) (2.48) (-0.88) (0.16) (2.05) (1.88) (1.95) 
 
 
        
 
Q3 
BWS  6.9%** 17.3%*** 17.3%*** 8.4%*** 11.1%*** 11.7%*** 6.9%** 10.2%** 
 
 (2.78) (4.44) (4.45) (3.11) (4.99) (6.32) (2.85) (2.69) 
EQTY  11.8%** 26.8%*** 26.9%*** 19%*** 14.4%*** 15.7%*** 16.8%*** 12.8%** 
 
 (2.40) (6.43) (6.47) (5.08) (3.63) (4.69) (3.87) (3.08) 
EQTY-BWS  4.9% 9.5%** 9.6%** 10.6%*** 3.3% 4% 9.8%** 2.6% 
 
 (1.14) (2.92) (2.94) (3.38) (0.92) (1.16) (2.67) (0.55) 
 
 
         
 
Q4 
BWS  -0.4% 6.5% 6.5% 6.2% 6.4% 8.4%** 3.3% 3.3% 
 
 (-0.06) (0.81) (0.81) (0.97) (1.37) (2.16) (0.56) (0.67) 
EQTY  2.7% 16.8%** 16.8%** 24.1%*** 10.5%** 16.9%*** 15.5%** 10.1% 
 
 (0.59) (2.53) (2.53) (4.44) (2.26) (5.58) (2.29) (1.54) 
EQTY-BWS  3.1% 10.3% 10.3% 17.9%** 4.1% 8.5%** 12.2%** 6.7% 
 
 (0.51) (1.40) (1.40) (2.99) (0.74) (1.93) (1.92) (1.08) 
*** Testing if the equity portfolio outperforms the buy–write portfolio at the 1% level of significance. 
** Testing if the equity portfolio outperforms the buy–write portfolio at the 5% level of significance. 
* Testing if the equity portfolio outperforms the buy–write portfolio at the 10% level of significance. 
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A 3.1: Performance of Buy–Write Strategy and Equity Portfolios for Different Market Fundamentals 
(continued) 
The table shows the performance of buy–write strategy (BWS) and equity (EQTY) portfolios for yearly rebalancing intervals, 
from January 1995 to October 2006, for different levels of out-of-the-moneyness. The BWS and equity portfolios are 
constructed based on each of the following market fundamentals: earnings per share (EPS), price earnings (PE), leading price 
earnings (leading PE), price to book value (price to BV), book to market (B/M), volume, market value (MV), and dividend yield. 
The stocks are ranked in descending order based on each of these fundamentals and then categorised into quartiles (Q1 to 
Q4). Stocks in each quartile are then used to construct the BWS and equity portfolios. The table shows the mean returns of the 
BWS portfolios, equity portfolios, and the difference between them (EQTY-BWS) for quartiles 1 to 4 (Q1 to Q4) for each market 
fundamental. The corresponding t-statistics are provided in parentheses. 
Panel C: Yearly rebalancing BWS and equity portfolio returns using market fundamentals, from January 1995 to 
October 2006, for different levels of out-of-the-moneyness 
  
    EPS PE Leading PE 
Price to 
BV B/M Volume MV 
Dividend 
Yield 
Out-of-the-Money Range: 0–2% 
Q1 
BWS  11.7%*** 7.6%*** 7.6%*** 10.1%*** 11.3%*** 9.4%*** 11.1%*** 8.6%*** 
 
 (9.14) (5.78) (5.78) (4.03) (6.63) (4.79) (5.82) (4.49) 
EQTY  23%*** 6.4% 6.4% 12.6%** 26.7%*** 16.3%*** 15.2%*** 15.9%*** 
 
 (6.37) (1.41) (1.41) (2.99) (6.58) (3.29) (5.08) (3.42) 
EQTY-BWS  11.3%** -1.2% -1.2% 2.5% 15.5%** 6.9% 4.2% 7.3% 
 
 (2.69) (-0.23) (-0.23) (0.46) (2.93) (1.22) (1.20) (1.41) 
 
 
        
 
Q2 
BWS  9.9%*** 10%*** 10%*** 9.3%*** 7.5%*** 9%*** 8.5%*** 9.3%*** 
 
 (5.35) (4.76) (4.76) (7.03) (7.35) (4.85) (8.20) (4.96) 
EQTY  25.4%*** 17.1%*** 17.1%*** 17.3%*** 12.9%** 15.3%*** 14.6%*** 16%*** 
 
 (6.15) (4.60) (4.60) (3.74) (3.00) (3.19) (5.29) (3.29) 
EQTY-BWS  15.6%** 7.1% 7.1% 8% 5.4% 6.3% 6.1% 6.7% 
 
 (2.98) (1.58) (1.58) (1.54) (1.28) (1.27) (1.77) (1.30) 
 
 
        
 
Q3 
BWS  9.7%*** 11.7%*** 11.7%*** 10.5%*** 10.1%*** 11.5%*** 10.1%*** 11.6%*** 
 
 (9.86) (8.80) (11.52) (8.01) (4.21) (6.99) (8.21) (6.82) 
EQTY  13%** 28.6%*** 28.6%*** 18.5%*** 19.4%*** 16.4%*** 17.5%*** 15.7%*** 
 
 (2.42) (10.21) (10.21) (4.81) (4.02) (3.93) (4.26) (3.51) 
EQTY-BWS  3.3% 16.9%*** 16.9%*** 8%** 9.2% 4.9% 7.4% 4.1% 
 
 (0.55) (4.90) (4.90) (1.97) (1.56) (1.02) (1.67) (0.78) 
 
 
        
 
Q4 
BWS  7.8%*** 9.8%*** 9.8%*** 9.2%*** 10.1%*** 9.1%*** 9.5%*** 9.5%*** 
 
 (3.96) (5.00) (5.00) (6.54) (5.29) (6.64) (6.52) (7.05) 
EQTY  7.9% 17.8%** 17.8%** 21.8%*** 11.2%** 21.8%*** 23%** 21.1%*** 
 
 (1.68) (2.94) (2.94) (6.27) (2.88) (6.12) (2.98) (5.83) 
EQTY-BWS  0.1% 8% 8% 12.6%** 1.1% 12.6%** 13.5% 11.6%** 
 
 (0.03) (1.22) (1.22) (2.82) (0.27) (2.70) (1.61) (2.49) 
Out-of-the-Money Range: 0–5% 
Q1 
BWS  17.6%*** 8.9%*** 8.9%*** 13.1%*** 13.4%*** 14.4%*** 16.7%*** 11.3%*** 
 
 (8.25) (7.87) (7.87) (4.04) (4.72) (5.88) (6.30) (3.47) 
EQTY  21.8%*** 6.2% 6.2% 10.5%** 24.6%*** 20.2%*** 14%*** 20.3%*** 
 
 (6.31) (1.44) (1.44) (2.51) (5.68) (3.75) (4.74) (4.64) 
EQTY-BWS  4.2% -2.7% -2.7% -2.6% 11.2%** 5.8% -2.7% 9%** 
 
 (1.06) (-0.58) (-0.58) (-0.44) (2.22) (0.93) (-0.77) (1.87) 
 
 
        
 
Q2 
BWS  13.9%*** 12.8%*** 12.8%*** 13.9%*** 11.5%*** 13.7%*** 11.7%*** 13.3%*** 
 
 (6.03) (6.84) (6.84) (6.45) (4.95) (9.91) (7.36) (7.67) 
EQTY  23.6%*** 15.3%*** 15.3%*** 16.8%*** 13.5%*** 14%** 14.7%*** 16.5%*** 
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 (4.88) (3.51) (3.51) (3.66) (3.21) (2.82) (5.08) (4.21) 
EQTY-BWS  9.7% 2.5% 2.5% 2.9% 2% 0.3% 3% 3.2% 
 
 (1.78) (0.57) (0.57) (0.59) (0.48) (0.07) (0.85) (0.76) 
 
 
        
 
Q3 
BWS  10.3%*** 16.1%*** 16.1%*** 10%*** 12.6%*** 13.7%*** 12.5%*** 13.2%*** 
 
 (9.68) (7.37) (7.37) (3.12) (5.15) (14.13) (8.70) (9.96) 
EQTY  11.9%** 26.1%*** 26.1%*** 16.6%*** 16.8%*** 16.6%*** 15.2%*** 12.9%** 
 
 (2.19) (7.40) (7.40) (3.94) (3.45) (5.61) (3.67) (2.86) 
EQTY-BWS  1.6% 10.1%** 10.1%** 6.6% 4.2% 2.9% 2.7% -0.4% 
 
 (0.28) (2.53) (2.53) (1.54) (0.77) (0.92) (0.70) (-0.08) 
 
 
        
 
Q4 
BWS  8.6%** 13%*** 13%*** 13.8%*** 13.1%*** 8.9%** 9.8%*** 12.9%*** 
 
 (2.57) (3.13) (3.13) (8.90) (4.98) (2.58) (3.48) (3.94) 
EQTY  7% 16.6%** 16.6%** 20.8%*** 9.8%** 13.6%*** 20.9%** 14.6%** 
 
 (1.58) (2.77) (2.77) (5.96) (2.68) (3.88) (2.67) (2.42) 
EQTY-BWS  -1.6% 3.5% 3.5% 6.9% -3.4% 4.7% 11.1% 1.7% 
 
 (-0.38) (0.55) (0.55) (1.58) (-0.81) (1.07) (1.38) (0.28) 
Out-of-the-Money Range: 0–15% 
Q1 
BWS  29.2%*** 12.3%*** 12.3%*** 15.7%*** 20%*** 20.9%*** 24.8%*** 23.6%*** 
 
 (8.20) (6.01) (6.01) (4.62) (9.55) (5.91) (7.13) (5.04) 
EQTY  22.1%*** 5.6% 5.6% 12.7%** 25.6%*** 19.1%*** 14.6%*** 21.8%*** 
 
 (6.71) (1.31) (1.31) (2.98) (6.80) (4.83) (5.08) (5.99) 
EQTY-BWS  -7.1% -6.8% -6.8% -3% 5.6% -1.8% -10.2%** -1.9% 
 
 (-1.42) (-1.32) (-1.32) (-0.48) (1.30) (-0.32) (-2.62) (-0.34) 
 
 
        
 
Q2 
BWS  19.5%*** 15.8%*** 15.8%*** 20.8%*** 13.3%*** 17%*** 18%*** 19.1%*** 
 
 (6.04) (8.42) (8.42) (11.58) (6.10) (3.42) (10.91) (10.02) 
EQTY  24.7%*** 16.5%*** 16.5%*** 15.4%*** 10.9%*** 15.2%*** 14.1%*** 16.7%*** 
 
 (6.39) (4.86) (4.86) (4.25) (3.25) (5.66) (5.84) (5.48) 
EQTY-BWS  5.2% 0.7% 0.7% -5.4% -2.4% -1.7% -4% -2.4% 
 
 (1.12) (0.20) (0.20) (-1.47) (-0.71) (-0.29) (-1.49) (-0.63) 
 
 
        
 
Q3 
BWS  13%*** 27.6%*** 27.6%*** 18.7%*** 21.2%*** 17%*** 15.3%*** 14.5%*** 
 
 (6.64) (5.73) (5.73) (7.40) (4.95) (18.32) (7.12) (5.65) 
EQTY  12.1%** 27.9%*** 27.9%*** 17.8%*** 19.6%*** 17.6%*** 16.9%*** 12.6%** 
 
 (2.51) (10.70) (10.70) (5.04) (4.05) (4.28) (5.11) (2.78) 
EQTY-BWS  -0.9% 0.3% 0.3% -1% -1.6% 0.6% 1.6% -1.9% 
 
 (-0.19) (0.05) (0.05) (-0.24) (-0.24) (0.15) (0.41) (-0.43) 
 
 
        
 
Q4 
BWS  -1.4% 4.5% 4.5% 5.2% 5.8% 5.5% 2.2% 3.3% 
 
 (-0.15) (0.56) (0.56) (0.72) (0.69) (0.66) (0.29) (0.34) 
EQTY  6.7% 15.4%** 15.4%** 19.6%*** 9.6%** 13.8%** 19.9%** 14.7%** 
 
 (1.50) (2.61) (2.61) (6.01) (2.75) (3.09) (2.73) (2.28) 
EQTY -BWS  8.1% 10.8% 10.8% 14.4%** 3.9% 8.4% 17.7%** 11.4% 
 
 (0.97) (1.37) (1.37) (2.16) (0.47) (1.07) (1.94) (1.26) 
Out-of-the-Money Range: 5–15% 
Q1 
BWS  19.7%*** 9.7%*** 9.7%*** 13.5%*** 12.7%*** 14.9%*** 16.6%*** 16%*** 
 
 (7.36) (5.48) (5.48) (4.68) (4.18) (7.27) (8.27) (4.13) 
EQTY  22.5%*** 5.4% 5.4% 11.8%** 25.8%*** 17.5%*** 14%*** 23.1%*** 
 
 (6.44) (1.17) (1.17) (2.61) (6.05) (4.14) (4.31) (5.97) 
EQTY-BWS  2.9% -4.3% -4.3% -1.7% 13.1%** 2.6% -2.7% 7.1% 
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 (0.65) (-0.84) (-0.84) (-0.28) (3.05) (0.48) (-0.69) (1.48) 
 
 
        
 
Q2 
BWS  16%*** 12.5%*** 12.5%*** 14.4%*** 10%*** 15.5%*** 13.6%*** 15.4%*** 
 
 730.2% 695.6% 695.6% 614.7% 686.8% 601.2% 695.3% 886.8% 
EQTY  25.4%*** 17%*** 17%*** 14.6%** 13%*** 16.4%*** 13.7%*** 16.6%*** 
 
 (5.44) (4.19) (4.19) (2.88) (3.49) (4.42) (4.79) (4.56) 
EQTY-BWS  9.4% 4.5% 4.5% 0.2% 3% 1% 0.1% 1.2% 
 
 (1.79) (0.98) (0.98) (0.03) (0.73) (0.20) (0.02) (0.26) 
 
 
        
 
Q3 
BWS  10.8%*** 21.1%*** 21.1%*** 11.4%*** 16.9%*** 14.8%*** 13.7%*** 11.4%*** 
 
 (5.60) (7.00) (7.00) (3.15) (5.29) (9.01) (7.49) (5.39) 
EQTY  12.9%** 29.8%*** 29.8%*** 19.2%*** 17%*** 19.2%*** 18.1%*** 13.1%** 
 
 (2.42) (10.01) (10.01) (5.39) (3.32) (4.10) (4.76) (2.64) 
EQTY -BWS  2.1% 8.7%** 8.7%** 7.8%** 0% 4.4% 4.4% 1.7% 
 
 (0.38) (1.92) (1.92) (2.05) (0.01) (0.88) (1.03) (0.36) 
 
 
        
 
Q4 
BWS  -2.6% 0.3% 0.3% 4.7% 3.9% -1.2% -0.1% 1.2% 
 
 (-0.27) (0.03) (0.03) (0.59) (0.47) (-0.12) (-0.01) (0.12) 
EQTY  5.5% 13.6%** 13.6%** 20.3%*** 10.5%** 12.9%** 20.2%** 13.5%** 
 
 (1.26) (2.31) (2.31) (5.60) (2.96) (3.08) (2.68) (2.21) 
EQTY-BWS  8.1% 13.3% 13.3% 15.6%** 6.6% 14.1% 20.2%** 12.3% 
 
 (0.85) (1.55) (1.55) (2.07) (0.72) (1.60) (1.99) (1.17) 
*** Testing if the equity portfolio outperforms the buy–write portfolio at the 1% level of significance. 
** Testing if the equity portfolio outperforms the buy–write portfolio at the 5% level of significance. 
* Testing if the equity portfolio outperforms the buy–write portfolio at the 10% level of significance. 
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A 3.2: Return, Risk, and Adjusted Risk–Return Performance for Buy–Write and Equity Portfolios with Outliers 
Panel A: Return, risk, and adjusted-risk–return performance of buy–write strategy (BWS) and equity (EQTY) portfolios with monthly 
rebalancing intervals, from January 1995 to October 2006, for different levels of out-of-the-moneyness. The table also shows the difference 
between the equity and BWS portfolios (EQTY-BWS). Five companies with extreme values are also included in the table. The 
corresponding t-statistics are provided in parentheses. 
  
Mean   
Jensen 
Alpha 
M 
Squared Sharpe Treynor Leland Sortino   
Standard 
Deviation 
Downside 
Risk 
Out-of-the-Money Range: 0–2% 
BWS 7.2%***  0.01 -0.04 0.21 0.27 0.01 0.27  6.9% 5.4% 
 (12.34)    (0.80) (1.03)      
EQTY 13.5%***  0.02 0.01 0.64** 0.08 -0.03 1.08  12.2% 7.3% 
 (13.24)    (1.84) (0.23)      
EQTY-BWS 6.3%***  0.01 0.05 0.43*** -0.19*** -0.04 0.81  5.3%*** 1.9%** 
 (5.72)    (38.76) (-16.92)    (1.76) † (1.36) † 
Out-of-the-Money Range: 0–5% 
BWS 10.3%***  0.03 0.01 0.65** 0.23 0.02 1.06  7.1% 4.3% 
 (16.81)    (2.14) (0.78)      
EQTY 15.3%***  0.04 0.02 0.71** 0.1 -0.02 1.24  13.4% 7.7% 
 (13.57)    (1.95) (0.27)      
EQTY-BWS 4.9%***  0.00 0.01 0.06*** -0.13*** -0.04 0.18  6.3%*** 3.4%*** 
 (5.57)    (15.14) (-9.80)    (2.02) † (1.78) † 
Out-of-the-Money Range: 5–15% 
BWS 6.4%**  -0.01 -0.05 0.04 0.02 -0.03 0.10  17.2% 6.9% 
 (2.00)    (-1.58) (-0.40)      
EQTY 10.3%***  -0.01 -0.02 0.36 0.05 -0.06 0.59  12.7% 7.9% 
 (9.71)    (1.02) (0.13)      
EQTY-BWS 3.9%***  0.00 0.04 0.83*** 0.03*** -0.04 0.49  -4.5%** 1% 
 (8.84)    (83.78) (16.72)    (1.43) † (1.13) † 
Out-of-the-Money Range: 0–15% 
BWS 6.9%***  -0.02 -0.05 0.06 0.03 -0.03 0.13  19.3% 9.7% 
 (3.38)    (-0.45) (-0.12)      
EQTY 12.4%***  0.01 0.00 0.52 0.07 -0.05 0.84  12.9% 7.9% 
 (11.45)    (1.44) (0.19)      
EQTY-BWS 5.4%***  0.02 0.05 0.45*** 0.04*** -0.02 0.71  -6.4% -1.8% 
 (7.83)    (60.88) (9.79)    (1.00) † (1.22) † 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
† F-statistics for the difference in standard deviations. 
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A 3.2: Return, Risk and Adjusted-Risk–Return Performance for Buy–Write and Equity Portfolios with Outliers 
(continued) 
Panel B: Return, risk and adjusted-risk–return performance of the buy–write strategy (BWS) and equity (EQTY) portfolios with 
quarterly rebalancing intervals, from January 1995 to October 2006, for different levels of out-of-the-moneyness. The table also shows 
the difference between the equity and BWS portfolios (EQTY-BWS). Five companies with extreme values are also included in the 
table. The corresponding t-statistics are provided in parentheses. 
  Mean   
Jensen 
Alpha 
M 
Squared Sharpe Treynor Leland Sortino   
Standard 
Deviation 
Downside 
Risk 
Out-of-the-Money Range: 0–2% 
BWS 10.3%***  0.04 0.02 0.87*** 0.57** 0.04 1.92  5.2% 2.4% 
 (13.58)    (3.80) (2.47)      
EQTY 14.7%***  0.02 0.01 0.73** 0.09 0.02 1.51  12.3% 5.9% 
 (8.29)    (2.09) (0.26)      
EQTY-BWS 4.4%**  -0.02 -0.02 -0.14*** -0.92*** -0.02 -0.41  7.1%*** 3.5%*** 
 (2.41)    (-7.57) (-25.80)    (2.34) † (2.49) † 
Out-of-the-Money Range: 0–5% 
BWS 12.8%***  0.07 0.07 1.3*** 2.11*** 0.06 3.02  5.4% 2.3% 
 (16.28)    (5.56) (9.06)      
EQTY 13.7%***  0.01 0.00 0.63** 0.08 0.01 1.24  12.7% 6.5% 
 (7.47)    (1.76) (0.22)      
EQTY-BWS 0.9%  -0.06 -0.07 -0.67*** -2.03*** -0.05 -1.78  7.3%*** 4.2%*** 
 (0.51)    (-35.44) (-107.88)    (2.34) † (2.77) † 
Out-of-the-Money Range: 5–15% 
BWS 9.1%***  0.02 -0.02 0.49** 0.27 0.03 1.02  6.8% 3.3% 
 (9.74)    (1.94) (1.07)      
EQTY 14.5%***  0.02 0.00 0.69** 0.08 0.02 1.36  12.8% 6.5% 
 (7.85)    (1.92) (0.24)      
EQTY-BWS 5.4%***  0.00 0.02 0.19*** -0.19*** 0.00 0.34  6%*** 3.2%** 
 (3.21)    (11.20) (-9.82)    (2.07) † (1.97) † 
Out-of-the-Money Range: 0–15% 
BWS 12.4%***  0.04 -0.01 0.57** 0.19 0.03 1.05  11.6% 6.3% 
 (7.48)    (1.70) (0.61)      
EQTY 14%***  0.01 0.00 0.65** 0.08 0.01 1.30  12.7% 6.4% 
 (7.64)    (1.83) (0.23)      
EQTY-BWS 1.6%  -0.03 0.01 0.08*** -0.11*** -0.02 0.25  1.1% 0.1% 
 (1.06)    (4.57) (-6.43)    (1.14) † (1.01) † 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
† F-statistics for the difference in standard deviations. 
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A 3.2: Return, Risk, and Adjusted-Risk–Return Performance for Buy–Write and Equity Portfolios with Outliers 
(continued) 
Panel C: Return, risk and adjusted-risk–return performance of the buy–write strategy (BWS) and equity (EQTY) portfolios with yearly 
rebalancing intervals, from January 1995 to October 2006, for different levels of out-of-the-moneyness. The table also shows the 
difference between the equity and BWS portfolios (EQTY-BWS). Five companies with extreme values are also included in the table. The 
corresponding t-statistics are provided in parentheses 
  Mean   
Jensen 
Alpha 
M 
Squared Sharpe Treynor Leland Sortino   
Standard 
Deviation 
Downside 
Risk 
Out-of-the-Money Range: 0–2% 
BWS 10.1%***  0.05 0.03 1.1*** -0.32 0.07 18.66  4.0% 0.2% 
 (8.48)    (5.13) (-1.32)      
EQTY 16.9%***  0.03 0.01 0.92** 0.1 0.05 4.60  12.1% 2.4% 
 (4.83)    (2.65) (0.30)      
EQTY-BWS 6.8%  -0.02 -0.02 -0.17** 0.36*** -0.01 -13.15  8.2%** 2.2%*** 
 (1.75)    (-2.54) (8.87)    (3.01) † (10.42) † 
Out-of-the-Money Range: 0–5% 
BWS 13.2%***  0.06 0.05 1.34*** 0.5*** 0.07 6.69  5.6% 1.1% 
 (8.90)    (6.41) (5.56)      
EQTY 15.5%***  0.01 0.00 0.79** 0.09 0.02 2.61  12.4% 3.7% 
 (4.32)    (2.23) (0.26)      
EQTY-BWS 2.3%  -0.05 -0.06 -0.55*** -0.41*** -0.05 -4.08  6.8%** 2.6%** 
 (0.64)    (-16.78) (-29.58)    (2.44) † (3.33) † 
Out-of-the-Money Range: 5–15% 
BWS 11.7%***  0.07 -0.01 0.66** -0.42 0.08 1.25  9.1% 4.8% 
 (4.49)    (2.21) (-1.41)      
EQTY 16.1%***  0.02 0.00 0.84** 0.09 0.04 3.67  12.3% 2.8% 
 (4.52)    (2.40) (0.27)      
EQTY-BWS 4.4%  -0.05 0.01 0.18*** 0.51*** -0.04 2.42  3.2% -2% 
 (0.98)    (3.85) (11.22)    (1.36) † (1.71) † 
Out-of-the-Money Range: 0–15% 
BWS 15.8%***  0.11 0.02 0.98** -1.93*** 0.11 3.57  10.3% 2.8% 
 (5.34)    (3.07) (-6.01)      
EQTY 15.9%***  0.02 0.01 0.93** 0.1 0.04 3.70  10.9% 2.7% 
 (5.03)    (2.81) (0.31)      
EQTY-BWS 0.1%  -0.09 -0.01 -0.05 2.03*** -0.07 0.13  0.6% -0.1% 
 (0.02)    (-1.19) (45.03)    (1.07) † (1.03) † 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
† F-statistics for the difference in standard deviations.  
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A 4.1: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies 
Panel 1A: This table presents the EPS fundamental analysis for equity- and option-based contrarian trading strategies, from January 1997 to October 2006, for low-delta 
options at different levels of moneyness. The portfolios presented in the table are formed on the foundation of a two-way sort between past extreme returns and stocks 
earnings per share. The table represents the low EPS (L) and the high EPS (H) for equity- and option-based contrarian portfolios. The portfolio returns are average 
returns for an extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. An equity contrarian trading 
strategy buys equities for loser portfolio stocks and sells equities for winner portfolios, and when short-selling restrictions are applied, this is defined as a restricted 
equity strategy. The option-based contrarian strategies included in the table are equity-call, equity-put, synthetic call, synthetic put, contrarian call, and contrarian put 
option strategies. The study reports the findings for the winner, loser, and contrarian portfolios. The corresponding t-statistics are provided in parentheses. 
  K1  K5  K20  K60 
    H L H-L  H L H-L  H L H-L  H L H-L 
Equity RL 0.26% 0.18%   0.74% 0.17%   2.65% 0.90%   7.06% 2.09%  
   (9.45) (3.59)   (13.90) (3.48)   (22.54) (3.60)   (32.65) (4.04)  
 RW 0.01% -0.09%   0.21% -0.15%   1.89% 0.92%   6.41% 2.66%  
  (0.32) (-1.62)   (4.21) (-1.38)   (16.84) (2.68)   (30.50) (4.97)  
 RL-RW 0.24% 0.26% 0.00%  0.51% 0.32% 0.17%  0.72% -0.02% 0.83%  0.57% -0.53% 1.19% 
  (7.41) (3.72) (-0.01)  (8.18) (2.76) (1.26)  (5.36) (-0.04) (1.99)  (2.26) (-0.78) (1.62) 
                 
Restricted Equity  RL 0.25% 0.18%   0.72% 0.17%   2.61% 0.78%   6.98% 1.65%  
  (9.18) (3.49)   (13.55) (3.38)   (22.16) (3.13)   (32.00) (3.20)  
 RW -0.01% -0.10%   0.15% -0.21%   1.59% -0.12%   5.55% -0.11%  
  (-0.49) (-2.31)   (3.14) (-2.44)   (15.22) (-0.68)   (28.66) (-0.28)  
 RL-RW 0.26% 0.26% 0.00%  0.56% 0.37% 0.19%  0.98% 0.88% 0.10%  1.35% 1.72% -0.37% 
  (8.05) (4.27) (-0.03)  (9.29) (3.93) (1.71)  (7.59) (3.22) (0.33)  (5.51) (2.95) (-0.59) 
                 
Equity-Call Strategy  
             
Out-of-the-money RL 0.26% 0.14%   7.07% 2.08%   0.74% 0.00%   2.62% 0.23%  
  (9.59) (2.63)   (32.66) (4.01)   (13.95) (0.00)   (21.74) (0.87)  
 RW -0.64% 0.29%   -0.18% -0.16%   -0.40% 1.67%   -0.82% 0.96%  
  (-3.20) (1.39)   (-1.44) (-1.03)   (-1.23) (1.29)   (-2.62) (1.60)  
 RL-RW 0.89% -0.15% 1.01%  7.03% 2.19% 5.35%  1.11% -1.49% 2.61%  3.34% -0.71% 4.35% 
  (4.49) (-0.71) (3.50)  (28.98) (4.15) (9.46)  (3.47) (-1.18) (1.98)  (10.42) (-1.12) (6.08) 
At-the-Money RL 0.26% 0.14%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.58)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
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 RW -1.68% -0.49%   -1.67% -0.38%   -1.07% 0.14%   -0.20% -0.04%  
  (-7.03) (-4.72)   (-2.72) (-2.39)   (-4.03) (0.65)   (-1.82) (-0.50)  
 RL-RW 1.90% 0.61% 1.26%  2.35% 0.50% 1.80%  3.59% 0.10% 3.81%  7.05% 2.08% 5.44% 
  (8.08) (5.35) (4.89)  (3.91) (3.06) (2.84)  (12.99) (0.31) (9.02)  (30.09) (4.06) (9.89) 
In-the-Money RL 0.26% 0.14%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.58)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW -0.81% -0.08%   -1.00% -0.59%   -0.50% -0.20%   -0.95% -0.55%  
  (-6.59) (-0.63)   (-5.33) (-3.90)   (-2.43) (-0.46)   (-4.52) (-2.69)  
 RL-RW 1.05% 0.20% 0.81%  1.70% 0.70% 0.96%  3.03% 0.42% 2.90%  7.79% 2.57% 5.69% 
  (8.48) (1.60) (4.59)  (9.04) (4.54) (3.92)  (13.66) (0.87) (5.37)  (27.46) (4.73) (9.32) 
                 
Equity-Put Strategy  
             
Out-of-the-money RL 0.26% 0.14%   7.06% 2.09%   0.74% 0.00%   2.61% 0.24%  
  (9.44) (2.58)   (32.65) (4.03)   (13.95) (0.00)   (21.73) (0.90)  
 RW -0.30% 0.63%   -0.77% 1.04%   0.14% 1.43%   2.95% 3.53%  
  (-1.78) (0.98)   (-3.94) (2.45)   (0.39) (1.50)   (2.11) (2.48)  
 RL-RW -0.04% 0.74% -0.77%  6.10% 3.06% 3.48%  0.86% 1.52% -0.69%  5.43% 3.66% 2.06% 
  (-0.23) (1.18) (-1.17)  (21.38) (4.71) (4.95)  (2.44) (1.63) (-0.67)  (3.95) (2.60) (1.02) 
At-the-Money RL 0.26% 0.14%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.58)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW -1.00% -0.19%   -1.22% 0.09%   1.02% 0.69%   -0.11% -0.06%  
  (-4.49) (-1.90)   (-4.65) (0.59)   (1.01) (1.68)   (-1.14) (-1.28)  
 RL-RW -0.72% -0.06% -0.63%  -0.48% 0.22% -0.67%  3.53% 0.90% 2.94%  6.75% 1.98% 5.23% 
  (-3.31) (-0.54) (-2.54)  (-1.83) (1.35) (-2.13)  (3.54) (1.93) (2.62)  (29.29) (3.89) (9.62) 
In-the-Money RL 0.26% 0.14%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.58)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW 0.05% 0.02%   -0.25% 0.18%   -0.04% 0.38%   -0.17% -0.08%  
  (0.66) (0.38)   (-1.83) (1.65)   (-0.08) (2.05)   (-1.79) (-0.74)  
 RL-RW 0.30% 0.15% 0.18%  0.47% 0.30% 0.19%  2.50% 0.60% 2.18%  6.68% 1.96% 5.19% 
  (3.65) (1.90) (1.58)  (3.31) (2.57) (1.02)  (5.45) (1.96) (3.93)  (28.74) (3.80) (9.47) 
                 
Synthetic Call Strategy  
             
Out-of-the-money RL 0.95% 0.18%   -0.44% 0.21%   -0.20% 0.00%   0.58% 0.30%  
  (0.59) (0.90)   (-1.83) (0.71)   (-0.88) (0.00)   (2.17) (0.82)  
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 RW -0.64% 0.29%   -0.18% -0.16%   -0.39% 1.66%   -0.81% 0.96%  
  (-3.20) (1.39)   (-1.44) (-1.03)   (-1.20) (1.29)   (-2.61) (1.60)  
 RL-RW 1.56% -0.03% 1.53%  -0.26% 0.36% -0.63%  0.18% -1.36% 1.55%  1.36% -0.65% 2.05% 
  (0.98) (-0.09) (0.93)  (-0.99) (1.12) (-1.57)  (0.49) (-1.08) (1.15)  (3.45) (-0.95) (2.55) 
At-the-Money RL -0.60% -0.13%   -0.67% -0.06%   -0.01% 0.09%   -0.53% 0.09%  
  (-4.43) (-2.23)   (-3.31) (-1.37)   (-0.06) (0.78)   (-3.29) (0.68)  
 RW -1.68% -0.49%   -1.67% -0.38%   -1.07% 0.14%   -0.20% -0.04%  
  (-7.03) (-4.72)   (-2.72) (-2.39)   (-4.03) (0.65)   (-1.82) (-0.50)  
 RL-RW 1.06% 0.42% 0.65%  0.99% 0.31% 0.68%  1.04% -0.04% 1.08%  -0.33% 0.12% -0.45% 
  (3.99) (3.73) (2.28)  (1.58) (1.90) (1.05)  (3.20) (-0.19) (2.70)  (-1.76) (0.83) (-1.94) 
In-the-Money RL 0.01% -0.09%   0.23% -0.11%   0.00% -0.86%   -0.25% -0.13%  
  (0.18) (-0.95)   (2.25) (-1.16)   (-0.00) (-5.45)   (-3.45) (-2.01)  
 RW -0.81% -0.08%   -1.00% -0.59%   -0.50% -0.20%   -0.95% -0.55%  
  (-6.59) (-0.63)   (-5.33) (-3.90)   (-2.43) (-0.46)   (-4.52) (-2.69)  
 RL-RW 0.81% -0.03% 0.80%  1.21% 0.46% 0.70%  0.49% -0.65% 1.16%  0.69% 0.41% 0.29% 
  (6.18) (-0.22) (4.00)  (6.04) (2.68) (2.64)  (2.21) (-1.49) (2.32)  (3.34) (1.93) (0.98) 
                 
Synthetic Put Strategy  
             
Out-of-the-money RL 0.06% 0.24%   -0.42% 0.28%   -0.09% 0.00%   3.63% 4.23%  
  (0.84) (2.08)   (-5.74) (1.23)   (-0.39) (0.00)   (3.11) (2.82)  
 RW -0.30% 0.63%   -0.77% 1.04%   0.14% 1.43%   2.95% 3.53%  
  (-1.78) (0.98)   (-3.94) (2.45)   (0.39) (1.50)   (2.11) (2.48)  
 RL-RW 0.35% -0.36% 0.70%  0.34% -0.74% 1.11%  -0.23% -1.15% 0.93%  0.63% 0.71% -0.09% 
  (1.97) (-0.57) (1.05)  (1.76) (-1.58) (2.17)  (-0.60) (-1.22) (0.90)  (0.36) (0.35) (-0.03) 
At-the-Money RL -0.18% -0.03%   -0.52% -0.03%   0.64% 0.10%   -0.40% 0.00%  
  (-0.97) (-0.69)   (-2.85) (-0.67)   (1.59) (0.88)   (-3.25) (-0.00)  
 RW -1.01% -0.19%   -1.23% 0.09%   1.02% 0.69%   -0.11% -0.06%  
  (-4.55) (-1.90)   (-4.68) (0.59)   (1.01) (1.68)   (-1.14) (-1.28)  
 RL-RW 0.81% 0.16% 0.69%  0.70% -0.12% 0.83%  -0.37% -0.57% 0.21%  -0.28% 0.06% -0.35% 
  (2.90) (1.41) (2.25)  (2.29) (-0.77) (2.35)  (-0.35) (-1.38) (0.18)  (-1.89) (0.48) (-1.74) 
In-the-Money RL 0.02% 0.12%   -0.23% 0.12%   -0.08% 0.33%   -0.12% 0.55%  
  (0.31) (1.64)   (-3.05) (1.67)   (-0.47) (2.72)   (-0.99) (3.31)  
 RW 0.05% 0.02%   -0.25% 0.18%   -0.04% 0.38%   -0.17% -0.08%  
  (0.66) (0.38)   (-1.83) (1.65)   (-0.08) (2.05)   (-1.79) (-0.74)  
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 RL-RW -0.03% 0.10% -0.13%  0.03% -0.05% 0.07%  -0.04% -0.04% 0.01%  0.05% 0.62% -0.57% 
  (-0.28) (1.05) (-0.96)  (0.18) (-0.39) (0.35)  (-0.08) (-0.20) (0.01)  (0.36) (3.19) (-2.40) 
                 
Contrarian Call Strategy  
             
Out-of-the-money RL 1.19% 0.48%   0.81% -0.85%   2.04% 0.00%   2.55% -0.05%  
  (1.25) (2.54)   (1.50) (-2.81)   (2.15) (0.00)   (2.03) (-0.12)  
 RW -0.22% 0.47%   -0.52% -0.43%   0.25% 4.86%   -1.05% -0.46%  
  (-0.52) (0.89)   (-3.60) (-1.82)   (0.36) (1.95)   (-1.42) (-0.51)  
 RL-RW 1.41% -0.02% 1.43%  1.33% -0.45% 1.82%  1.80% -3.92% 5.78%  3.60% 0.36% 3.31% 
  (1.36) (-0.04) (1.23)  (2.46) (-1.40) (3.09)  (1.58) (-1.76) (2.21)  (2.52) (0.42) (1.94) 
At-the-Money RL -0.15% 0.03%   -0.40% 0.04%   0.74% 0.30%   0.98% 0.06%  
  (-0.26) (0.29)   (-1.38) (0.36)   (2.58) (1.00)   (3.29) (0.17)  
 RW -1.18% -0.24%   -1.07% -0.56%   -0.50% 0.55%   0.02% -0.21%  
  (-3.25) (-0.85)   (-1.81) (-1.28)   (-1.29) (1.25)   (0.15) (-0.93)  
 RL-RW 1.03% 0.24% 0.78%  0.67% 0.52% 0.09%  1.24% -0.21% 1.39%  0.96% 0.23% 0.74% 
  (1.54) (0.92) (1.09)  (1.14) (1.34) (0.13)  (3.07) (-0.45) (2.20)  (3.15) (0.64) (1.52) 
In-the-Money RL -0.24% -0.14%   0.68% -0.06%   0.89% -0.85%   -0.43% -1.50%  
  (-1.82) (-0.74)   (3.32) (-0.34)   (3.69) (-1.24)   (-3.01) (-6.48)  
 RW -0.99% -0.47%   -1.39% -0.70%   0.33% -1.72%   -0.68% -2.11%  
  (-5.18) (-1.86)   (-4.78) (-1.64)   (0.90) (-2.74)   (-1.85) (-3.36)  
 RL-RW 0.75% 0.36% 0.35%  2.07% 0.57% 1.51%  0.56% 0.76% -0.22%  0.25% 0.51% -0.26% 
  (3.61) (1.35) (1.04)  (6.93) (1.39) (2.96)  (1.65) (0.93) (-0.24)  (0.77) (0.88) (-0.41) 
                 
Contrarian Put Strategy  
             
Out-of-the-money RL 0.11% 0.06%   -1.20% -0.03%   0.42% 0.00%   3.97% -0.07%  
  (0.82) (1.18)   (-8.05) (-0.56)   (1.39) (0.00)   (2.56) (-0.77)  
 RW 0.91% 0.49%   -1.11% 1.99%   1.23% 5.03%   24.39% 18.35%  
  (1.41) (1.89)   (-3.87) (2.86)   (1.86) (2.68)   (6.87) (4.44)  
 RL-RW -0.80% -0.38% -0.39%  -0.09% -1.84% 1.79%  -0.81% -4.53% 3.83%  -20.42% -16.81% -3.69% 
  (-1.22) (-1.59) (-0.55)  (-0.30) (-2.90) (2.44)  (-1.16) (-2.64) (2.09)  (-5.43) (-4.46) (-0.74) 
At-the-Money RL -0.70% 0.81%   -0.93% 0.81%   4.11% 1.34%   -1.20% 0.40%  
  (-2.29) (2.57)   (-2.07) (2.55)   (3.64) (2.08)   (-9.03) (1.11)  
 RW -0.67% -0.20%   -1.46% 0.72%   5.96% 1.69%   -2.01% 0.81%  
  (-2.30) (-1.05)   (-4.99) (1.80)   (2.92) (2.75)   (-8.20) (1.36)  
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 RL-RW -0.02% 0.91% -0.95%  0.53% 0.08% 0.48%  -1.85% -0.31% -1.57%  0.82% -0.36% 1.20% 
  (-0.06) (2.73) (-1.86)  (1.19) (0.17) (0.73)  (-1.09) (-0.39) (-0.82)  (3.50) (-0.57) (1.91) 
In-the-Money RL 0.11% 0.10%   0.09% 0.12%   -0.96% 1.63%   -0.43% -0.13%  
  (0.64) (0.61)   (0.30) (0.73)   (-2.99) (1.50)   (-4.28) (-0.65)  
 RW -0.05% 0.37%   -0.61% 0.79%   1.01% 2.03%   -0.84% 4.06%  
  (-0.46) (1.96)   (-4.36) (3.12)   (1.86) (3.02)   (-3.83) (4.89)  
 RL-RW 0.16% -0.23% 0.40%  0.70% -0.61% 1.38%  -1.96% -0.36% -1.61%  0.42% -3.81% 4.25% 
  (0.87) (-1.02) (1.40)  (2.25) (-2.26) (3.27)  (-3.20) (-0.31) (-1.21)  (1.78) (-4.91) (5.02) 
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A 4.1: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies (continued) 
Panel 1B: This table presents the EPS fundamental analysis for equity- and option-based contrarian trading strategies, from January 1997 to October 2006, for low-delta options at different 
levels of moneyness. The portfolios presented in the table are formed on the foundation of a two-way sort between past extreme returns and stocks earnings per share. The table 
represents the low EPS (L) and the high EPS (H) for equity- and option-based contrarian portfolios. The portfolio returns are average returns for an extreme portfolio formation period of one 
day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. An equity contrarian trading strategy buys equities for loser portfolio stocks and sells equities for winner 
portfolios, and when short-selling restrictions are applied, this is defined as a restricted equity strategy. The option-based contrarian strategies included in the table are equity-call, equity-
put, synthetic call, synthetic put, contrarian call, and contrarian put option strategies. The study reports the findings for the winner, loser, and contrarian portfolios. The corresponding t-
statistics are provided in parentheses. 
                 
                 
Equity RL 0.24% 0.03%   0.79% 0.03%   2.26% -1.59%   5.85% -2.20%  
  (8.62) (0.42)   (13.31) (0.42)   (19.86) (-4.82)   (30.84) (-5.19)  
 RW -0.01% -0.25%   0.18% -0.94%   1.51% -1.94%   5.15% -1.37%  
  (-0.54) (-2.46)   (3.24) (-5.97)   (13.71) (-5.92)   (27.17) (-3.30)  
 RL-RW 0.24% 0.28% 0.41%  0.59% 0.95% 0.95%  0.72% 0.33% 2.22%  0.64% -0.82% 3.16% 
  (7.41) (2.24) (2.92)  (8.62) (5.59) (3.89)  (5.56) (0.76) (6.45)  (2.88) (-1.57) (5.48) 
                 
Restricted Equity  RL 0.23% 0.03%   0.77% 0.03%   2.22% -1.71%   5.82% -2.72%  
  (8.36) (0.36)   (13.01) (0.36)   (19.45) (-5.17)   (30.57) (-6.37)  
 RW -0.03% -0.23%   0.13% -0.72%   1.26% -1.96%   4.49% -2.49%  
  (-1.30) (-2.47)   (2.44) (-5.73)   (12.23) (-7.10)   (25.37) (-7.18)  
 RL-RW 0.25% 0.25% 0.36%  0.63% 0.73% 0.96%  0.92% 0.23% 1.95%  1.25% -0.25% 2.84% 
  (7.95) (2.12) (2.45)  (9.43) (5.10) (3.96)  (7.34) (0.57) (5.66)  (5.83) (-0.51) (4.94) 
                 
Equity-Call Strategy 
              
Out-of-the-money RL 0.26% 0.13%   0.74% 0.13%   2.62% 0.23%   7.07% 2.08%  
  (9.59) (2.50)   (13.95) (2.50)   (21.74) (0.87)   (32.66) (4.01)  
 RW -1.37% 0.23%   -1.49% -0.27%   -0.16% 0.12%   -0.78% -0.03%  
  (-8.51) (1.08)   (-6.51) (-1.36)   (-0.59) (0.29)   (-3.34) (-0.08)  
 RL-RW 1.60% -0.09% 0.93%  2.17% 0.40% 1.15%  2.70% 0.11% 2.21%  7.62% 2.06% 3.23% 
  (10.04) (-0.43) (3.60)  (9.60) (1.98) (3.92)  (9.84) (0.23) (3.91)  (25.44) (3.36) (4.71) 
At-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
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 RW -0.95% -0.27%   -1.52% -0.53%   -0.34% 0.03%   -0.43% -0.07%  
  (-6.74) (-3.52)   (-7.19) (-4.43)   (-2.00) (0.21)   (-2.68) (-0.65)  
 RL-RW 1.18% 0.39% 0.41%  2.21% 0.64% 0.95%  2.87% 0.20% 2.22%  7.27% 2.11% 3.16% 
  (8.45) (4.29) (2.92)  (10.52) (5.04) (3.89)  (14.85) (0.68) (6.45)  (28.51) (4.09) (5.48) 
In-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW -0.12% -0.09%   -0.23% -0.55%   -0.13% -0.24%   -0.22% -0.34%  
  (-2.50) (-0.83)   (-2.35) (-4.17)   (-1.33) (-0.60)   (-2.99) (-4.45)  
 RL-RW 0.37% 0.21% 0.27%  0.95% 0.67% 0.25%  2.67% 0.47% 1.67%  7.07% 2.37% 2.33% 
  (7.02) (1.94) (2.24)  (8.81) (4.82) (0.95)  (18.54) (1.00) (3.20)  (32.08) (4.64) (3.90) 
                 
Equity-Put Strategy 
              
Out-of-the-money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW 0.57% 0.68%   3.55% 1.64%   5.73% 4.74%   -0.20% 1.43%  
  (1.85) (1.08)   (1.23) (1.66)   (2.55) (2.56)   (-2.13) (2.24)  
 RL-RW 0.81% 0.79% 0.11%  4.20% 1.72% 0.47%  8.15% 4.83% 3.06%  6.66% 3.43% 1.51% 
  (2.68) (1.28) (0.15)  (1.49) (1.78) (0.40)  (3.70) (2.67) (1.13)  (28.72) (4.33) (1.78) 
At-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW -0.20% -0.01%   -0.17% 0.16%   1.95% 0.67%   -0.33% 0.14%  
  (-1.61) (-0.19)   (-1.07) (1.75)   (1.92) (1.70)   (-2.26) (0.75)  
 RL-RW 0.05% 0.11% 0.14%  0.55% 0.28% 0.52%  4.45% 0.88% 2.88%  6.53% 2.18% 2.31% 
  (0.44) (1.32) (0.86)  (3.38) (2.76) (2.59)  (4.44) (1.94) (3.53)  (25.59) (4.07) (3.90) 
In-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW 0.10% 0.09%   -0.02% 0.15%   0.25% 0.48%   -0.16% 0.86%  
  (1.59) (1.33)   (-0.31) (2.04)   (0.83) (3.02)   (-1.38) (2.64)  
 RL-RW 0.35% 0.22% 0.21%  0.70% 0.27% 0.58%  2.78% 0.70% 1.88%  6.69% 2.88% 1.70% 
  (5.21) (2.57) (1.94)  (7.63) (3.14) (4.09)  (9.03) (2.36) (4.50)  (28.04) (4.87) (2.69) 
                 
Synthetic Call Strategy 
              
Out-of-the-money RL 1.70% 0.32%   0.43% 0.32%   -0.26% 1.46%   -0.16% -0.05%  
  (1.04) (1.11)   (1.07) (1.11)   (-0.71) (1.23)   (-1.33) (-0.41)  
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 RW -1.37% 0.23%   -1.48% -0.28%   -0.15% 0.12%   -0.78% -0.03%  
  (-8.52) (1.08)   (-6.47) (-1.39)   (-0.58) (0.29)   (-3.34) (-0.08)  
 RL-RW 3.00% 0.09% 2.26%  1.87% 0.58% 0.88%  -0.10% 1.31% -1.24%  0.61% -0.02% 0.46% 
  (1.88) (0.27) (1.76)  (4.19) (1.69) (1.75)  (-0.23) (1.07) (-0.92)  (2.48) (-0.05) (1.06) 
At-the-Money RL -0.94% -0.05%   0.00% -0.05%   -0.08% 0.19%   -0.19% 0.16%  
  (-4.24) (-0.45)   (0.01) (-0.45)   (-0.27) (1.11)   (-1.98) (1.38)  
 RW -0.95% -0.27%   -1.52% -0.53%   -0.34% 0.03%   -0.43% -0.07%  
  (-6.74) (-3.52)   (-7.19) (-4.43)   (-2.00) (0.21)   (-2.68) (-0.65)  
 RL-RW 0.02% 0.21% 0.20%  1.49% 0.46% 0.12%  0.25% 0.16% 0.07%  0.24% 0.22% 0.04% 
  (0.07) (1.59) (0.79)  (3.02) (2.88) (0.32)  (0.82) (0.68) (0.19)  (1.33) (1.45) (0.19) 
In-the-Money RL -0.09% -0.01%   0.21% -0.01%   0.30% -0.31%   -0.39% -0.40%  
  (-0.91) (-0.06)   (1.27) (-0.06)   (1.34) (-1.54)   (-1.62) (-2.53)  
 RW -0.12% -0.09%   -0.23% -0.55%   -0.13% -0.24%   -0.22% -0.34%  
  (-2.50) (-0.83)   (-2.35) (-4.17)   (-1.33) (-0.60)   (-2.99) (-4.45)  
 RL-RW 0.03% 0.08% 0.11%  0.43% 0.53% 6.33%  0.43% -0.07% 11.82%  -0.17% -0.05% -0.41% 
  (0.30) (0.55) (0.62)  (2.44) (3.26) (0.97)  (1.85) (-0.16) (1.00)  (-0.70) (-0.32) (-1.15) 
                 
Synthetic Put Strategy 
              
Out-of-the-money RL -0.76% 0.08%   -1.12% 0.08%   1.65% 2.10%   -0.84% 0.53%  
  (-4.61) (0.67)   (-4.09) (0.67)   (1.26) (3.63)   (-4.30) (1.87)  
 RW 0.57% 0.68%   3.55% 1.64%   5.73% 4.74%   -0.20% 1.43%  
  (1.85) (1.08)   (1.23) (1.66)   (2.55) (2.56)   (-2.13) (2.24)  
 RL-RW -1.30% -0.59% -0.77%  -4.57% -1.51% -0.34%  -4.01% -2.55% -0.68%  -0.61% -0.87% 0.73% 
  (-3.76) (-0.93) (-0.97)  (-1.61) (-1.57) (-0.28)  (-1.58) (-1.35) (-0.23)  (-2.90) (-1.28) (0.95) 
At-the-Money RL -1.28% -0.03%   -2.18% -0.03%   0.13% 0.20%   -0.25% 0.28%  
  (-5.34) (-0.32)   (-7.84) (-0.32)   (0.28) (1.61)   (-3.73) (1.14)  
 RW -0.20% -0.01%   -0.17% 0.16%   1.95% 0.67%   -0.33% 0.14%  
  (-1.62) (-0.19)   (-1.09) (1.75)   (1.92) (1.70)   (-2.26) (0.75)  
 RL-RW -1.04% -0.02% -0.66%  -1.95% -0.19% -0.77%  -1.78% -0.45% -0.83%  0.08% 0.14% -0.18% 
  (-4.01) (-0.14) (-2.12)  (-6.36) (-1.45) (-1.81)  (-1.64) (-1.13) (-0.94)  (0.50) (0.45) (-0.52) 
In-the-Money RL -0.06% 0.03%   -0.65% 0.03%   -0.83% 0.05%   -0.01% -0.33%  
  (-0.68) (0.55)   (-4.92) (0.55)   (-4.69) (0.45)   (-0.03) (-4.01)  
 RW 0.10% 0.09%   -0.02% 0.15%   0.25% 0.48%   -0.16% 0.86%  
  (1.59) (1.33)   (-0.31) (2.04)   (0.83) (3.02)   (-1.38) (2.64)  
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 RL-RW -0.16% -0.06% 2.37%  -0.61% -0.12% 2.27%  -1.05% -0.41% 8.05%  0.15% -1.16% 1.25% 
  (-1.53) (-0.70) (0.89)  (-4.12) (-1.30) (0.85)  (-3.13) (-2.13) (0.92)  (0.50) (-3.56) (3.49) 
                 
Contrarian Call Strategy 
              
Out-of-the-money RL 3.76% 1.00%   6.19% 1.00%   2.09% 1.94%   -0.49% -0.88%  
  (4.03) (4.06)   (4.93) (4.06)   (1.95) (1.43)   (-1.94) (-5.26)  
 RW -1.19% -0.51%   -1.00% 0.53%   1.03% 0.33%   0.03% 2.61%  
  (-5.95) (-1.77)   (-2.84) (0.87)   (2.43) (0.44)   (0.08) (2.86)  
 RL-RW 4.95% 1.44% 5.36%  7.19% 0.52% 8.23%  1.07% 1.61% 0.30%  -0.52% -3.19% 2.47% 
  (5.31) (4.10) (2.27)  (5.92) (0.88) (6.32)  (0.99) (1.07) (0.17)  (-1.26) (-3.99) (2.90) 
At-the-Money RL -0.09% -0.15%   1.15% -0.15%   0.71% 0.38%   0.56% -0.32%  
  (-0.12) (-0.91)   (2.37) (-0.91)   (1.86) (0.81)   (2.93) (-2.05)  
 RW -0.84% -0.29%   -1.26% -0.75%   0.15% 0.28%   0.54% 0.21%  
  (-4.51) (-1.49)   (-4.52) (-2.43)   (0.59) (0.90)   (2.24) (0.62)  
 RL-RW 0.75% 0.12% 0.13%  2.41% 0.52% 1.72%  0.56% 0.10% -0.05%  0.02% -0.47% -0.06% 
  (1.05) (0.53) (0.22)  (4.91) (1.70) (2.62)  (1.41) (0.20) (-0.08)  (0.08) (-1.49) (-0.15) 
In-the-Money RL -0.31% 0.10%   1.24% 0.10%   1.89% 1.07%   -0.19% -1.40%  
  (-1.91) (0.47)   (4.43) (0.47)   (4.81) (1.26)   (-0.52) (-2.01)  
 RW 0.02% -0.12%   -0.17% -0.97%   -0.25% -1.53%   -0.39% -0.63%  
  (0.25) (-0.55)   (-0.95) (-2.64)   (-1.41) (-2.84)   (-3.11) (-3.24)  
 RL-RW -0.33% 0.20% -0.24%  1.40% 0.95% 0.74%  2.14% 2.35% -1.00%  0.20% -0.73% 0.63% 
  (-2.03) (0.76) (-0.78)  (5.14) (2.58) (1.58)  (6.01) (2.62) (-1.06)  (0.62) (-1.10) (0.95) 
                 
Contrarian Put Strategy 
              
Out-of-the-money RL 0.47% 0.01%   3.13% 0.01%   2.55% 0.08%   -0.78% 0.00%  
  (1.30) (0.24)   (1.08) (0.24)   (2.02) (0.66)   (-6.70) (-0.04)  
 RW -0.37% 0.81%   -1.58% 2.57%   13.75% 9.36%   -2.95% 0.74%  
  (-1.11) (2.09)   (-3.32) (2.96)   (4.50) (4.48)   (-9.27) (0.94)  
 RL-RW 0.85% -0.73% 1.67%  4.71% -2.33% 7.07%  -11.20% -8.46% -0.60%  2.17% -0.68% 2.82% 
  (1.73) (-2.04) (3.29)  (1.60) (-2.94) (2.29)  (-3.50) (-4.43) (-0.20)  (6.53) (-0.94) (3.82) 
At-the-Money RL 0.31% 0.35%   -0.41% 0.35%   5.47% 1.06%   -1.87% 0.78%  
  (0.59) (1.52)   (-1.15) (1.52)   (4.48) (1.61)   (-7.35) (1.48)  
 RW -3.27% -0.66%   -5.11% 1.06%   4.87% 2.72%   -1.06% 0.26%  
  (-9.05) (-2.70)   (-10.51) (1.46)   (2.30) (3.29)   (-9.05) (0.97)  
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 RL-RW 3.58% 0.90% 1.54%  4.70% -0.64% 3.66%  0.60% -1.49% 3.06%  -0.81% 0.47% -1.02% 
  (5.85) (3.01) (2.09)  (9.12) (-0.94) (4.59)  (0.34) (-1.57) (1.85)  (-3.22) (0.90) (-1.77) 
In-the-Money RL 0.12% 0.50%   0.29% 0.50%   0.28% 1.45%   -1.31% 0.66%  
  (1.07) (2.62)   (1.57) (2.62)   (0.85) (1.37)   (-6.96) (1.88)  
 RW -0.14% 0.01%   -1.25% 0.39%   -2.03% 0.38%   -0.77% -0.68%  
  (-0.49) (0.05)   (-4.07) (0.98)   (-6.52) (0.71)   (-3.99) (-2.39)  
 RL-RW 0.25% 0.44% -0.03%  1.54% 0.09% 1.25%  2.31% 0.98% 1.15%  -0.54% 1.22% -1.90% 
    (0.89) (1.73) (-0.08)   (4.70) (0.23) (2.78)   (5.66) (0.91) (1.04)   (-2.09) (2.99) (-3.89) 
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A 4.1: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies (continued) 
Panel 2A: This table presents the PE fundamental analysis for equity- and option-based contrarian trading strategies, from January 1997 to October 2006, for low-delta options at 
different levels of moneyness. The portfolios presented in the table are formed on the foundation of a two-way sort between past extreme returns and stocks earnings per share. 
The table represents the low PE (L) and the high PE (H) for equity- and option-based contrarian portfolios. The portfolio returns are average returns for an extreme portfolio 
formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. An equity contrarian trading strategy buys equities for loser portfolio 
stocks and sells equities for winner portfolios, and when short-selling restrictions are applied, this is defined as a restricted equity strategy. The option-based contrarian strategies 
included in the table are equity-call, equity-put, synthetic call, synthetic put, contrarian call, and contrarian put option strategies. The study reports the findings for the winner, 
loser, and contrarian portfolios. The corresponding t-statistics are provided in parentheses. 
  K1  K5  K20  K60 
    H L H-L  H L H-L  H L H-L  H L H-L 
Equity RL 0.23% 0.18%   0.64% 0.18%   1.69% 0.93%   4.49% 2.16%  
  (7.31) (3.59)   (9.89) (3.59)   (12.38) (3.70)   (17.99) (4.15)  
 RW -0.09% -0.10%   -0.05% -0.16%   1.23% 0.97%   4.60% 2.82%  
  (-3.25) (-1.84)   (-0.87) (-1.42)   (9.36) (2.82)   (17.06) (5.34)  
 RL-RW 0.32% 0.28% 0.06%  0.68% 0.33% 0.32%  0.45% -0.03% 0.58%  -0.12% -0.63% 0.54% 
  (8.57) (3.98) (0.76)  (9.05) (2.86) (2.28)  (2.75) (-0.09) (1.39)  (-0.37) (-0.93) (0.72) 
                 
Restricted Equity  RL 0.23% 0.18%   0.64% 0.18%   1.69% 0.82%   4.41% 1.74%  
  (7.44) (3.49)   (10.08) (3.49)   (12.44) (3.24)   (17.63) (3.34)  
 RW -0.09% -0.10%   -0.05% -0.21%   1.16% -0.13%   4.21% -0.01%  
  (-3.21) (-2.45)   (-0.86) (-2.47)   (9.26) (-0.70)   (16.20) (-0.02)  
 RL-RW 0.32% 0.27% 0.05%  0.68% 0.38% 0.30%  0.53% 0.92% -0.39%  0.20% 1.70% -1.51% 
  (8.65) (4.46) (0.66)  (9.28) (4.02) (2.54)  (3.32) (3.34) (-1.27)  (0.61) (2.96) (-2.28) 
                 
Equity-Call Strategy  
             
Out-of-the-money RL 0.22% 0.14%   4.47% 2.16%   0.63% 0.00%   1.64% 0.26%  
  (7.09) (2.63)   (18.07) (4.14)   (9.71) (0.00)   (11.87) (0.96)  
 RW -0.40% 0.26%   -0.26% -0.16%   -0.45% 1.62%   -0.25% 0.93%  
  (-2.38) (1.23)   (-3.00) (-1.03)   (-1.53) (1.25)   (-0.61) (1.54)  
 RL-RW 0.62% -0.11% 0.72%  4.69% 2.26% 2.78%  1.08% -1.43% 2.56%  1.87% -0.65% 2.77% 
  (3.69) (-0.52) (2.69)  (18.07) (4.27) (4.87)  (3.62) (-1.14) (1.93)  (4.48) (-1.02) (3.99) 
At-the-Money RL 0.22% 0.14%   0.64% 0.14%   1.64% 0.27%   4.50% 2.16%  
  (7.05) (2.58)   (9.81) (2.58)   (11.88) (1.00)   (18.03) (4.15)  
 RW -0.88% -0.52%   -1.98% -0.48%   -0.81% 0.08%   -0.20% -0.04%  
  (-4.17) (-4.61)   (-8.51) (-2.88)   (-3.16) (0.36)   (-2.11) (-0.50)  
 RL-RW 1.10% 0.64% 0.48%  2.60% 0.60% 1.99%  2.43% 0.18% 2.53%  4.67% 2.14% 2.85% 
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  (5.23) (5.29) (1.98)  (11.03) (3.53) (6.77)  (8.70) (0.56) (6.33)  (17.79) (4.18) (5.12) 
In-the-Money RL 0.22% 0.14%   0.64% 0.14%   1.64% 0.27%   4.50% 2.16%  
  (7.05) (2.58)   (9.81) (2.58)   (11.88) (1.00)   (18.03) (4.15)  
 RW -0.70% -0.14%   -0.91% -0.72%   -0.86% -0.29%   -0.50% -0.58%  
  (-6.44) (-1.14)   (-3.62) (-4.62)   (-3.23) (-0.69)   (-1.66) (-2.85)  
 RL-RW 0.91% 0.28% 0.60%  1.54% 0.84% 0.68%  2.48% 0.55% 2.20%  4.96% 2.67% 2.60% 
  (8.35) (2.10) (3.56)  (6.05) (5.27) (2.22)  (8.68) (1.12) (3.93)  (13.15) (4.91) (3.95) 
                 
Equity-Put Strategy  
             
Out-of-the-money RL 0.22% 0.14%   4.50% 2.16%   0.64% 0.00%   1.64% 0.27%  
  (7.05) (2.58)   (18.03) (4.15)   (9.81) (0.00)   (11.88) (1.00)  
 RW -0.10% 0.58%   -0.51% 0.96%   0.42% 1.36%   3.03% 3.49%  
  (-0.57) (0.90)   (-2.48) (2.44)   (1.36) (1.42)   (2.83) (2.45)  
 RL-RW 0.12% 0.69% -0.56%  3.96% 3.04% 1.20%  1.05% 1.45% -0.42%  4.64% 3.64% 1.23% 
  (0.65) (1.11) (-0.85)  (12.67) (4.83) (1.70)  (3.38) (1.56) (-0.42)  (4.34) (2.59) (0.68) 
At-the-Money RL 0.22% 0.14%   0.64% 0.14%   1.64% 0.27%   4.50% 2.16%  
  (7.05) (2.58)   (9.81) (2.58)   (11.88) (1.00)   (18.03) (4.15)  
 RW -0.22% -0.33%   -0.77% -0.05%   1.11% 0.64%   -0.26% -0.06%  
  (-0.98) (-2.95)   (-3.47) (-0.30)   (1.72) (1.55)   (-3.13) (-1.28)  
 RL-RW 0.00% -0.19% 0.24%  -0.13% 0.09% -0.18%  2.73% 0.88% 2.12%  4.21% 2.04% 2.48% 
  (0.02) (-1.56) (0.94)  (-0.57) (0.50) (-0.62)  (4.17) (1.87) (2.59)  (16.29) (4.01) (4.46) 
In-the-Money RL 0.22% 0.14%   0.64% 0.14%   1.64% 0.27%   4.50% 2.16%  
  (7.05) (2.58)   (9.81) (2.58)   (11.88) (1.00)   (18.03) (4.15)  
 RW 0.11% 0.02%   0.00% 0.17%   0.25% 0.38%   -0.23% -0.12%  
  (1.47) (0.40)   (0.03) (1.62)   (0.71) (2.03)   (-4.84) (-1.04)  
 RL-RW 0.33% 0.16% 0.19%  0.63% 0.30% 0.33%  1.88% 0.62% 1.50%  4.24% 2.00% 2.55% 
  (4.16) (2.00) (1.80)  (5.30) (2.61) (1.97)  (4.99) (2.03) (3.09)  (16.80) (3.86) (4.56) 
                 
Synthetic Call Strategy  
             
Out-of-the-money RL 1.02% 0.18%   -0.20% 0.17%   0.04% 0.00%   -0.13% 0.27%  
  (0.85) (0.90)   (-0.73) (0.58)   (0.19) (0.00)   (-0.50) (0.75)  
 RW -0.40% 0.26%   -0.26% -0.16%   -0.45% 1.62%   -0.25% 0.93%  
  (-2.35) (1.23)   (-3.00) (-1.03)   (-1.54) (1.25)   (-0.61) (1.54)  
 RL-RW 1.40% -0.07% 1.46%  0.06% 0.32% -0.27%  0.49% -1.40% 1.95%  0.12% -0.64% 0.77% 
  (1.18) (-0.27) (1.16)  (0.19) (1.02) (-0.66)  (1.40) (-1.10) (1.43)  (0.25) (-0.93) (0.99) 
At-the-Money RL -0.22% -0.13%   -0.24% -0.13%   -0.48% 0.06%   -0.52% 0.10%  
  (-1.94) (-2.23)   (-1.38) (-2.23)   (-2.79) (0.55)   (-3.17) (0.73)  
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 RW -0.88% -0.52%   -1.98% -0.48%   -0.81% 0.08%   -0.20% -0.04%  
  (-4.17) (-4.61)   (-8.51) (-2.88)   (-3.16) (0.36)   (-2.11) (-0.50)  
 RL-RW 0.66% 0.37% 0.29%  1.73% 0.34% 1.40%  0.32% -0.01% 0.33%  -0.31% 0.13% -0.44% 
  (2.77) (2.99) (1.08)  (6.16) (1.94) (4.21)  (1.09) (-0.05) (0.93)  (-1.72) (0.87) (-1.92) 
In-the-Money RL -0.05% -0.09%   6.54% -0.09%   11.46% -0.85%   -0.27% -0.13%  
  (-0.66) (-0.95)   (1.02) (-0.95)   (0.98) (-5.38)   (-3.41) (-1.99)  
 RW -0.70% -0.14%   -0.91% -0.72%   -0.86% -0.29%   -0.50% -0.58%  
  (-6.44) (-1.14)   (-3.62) (-4.62)   (-3.23) (-0.69)   (-1.66) (-2.85)  
 RL-RW 0.64% 0.05% 0.54%  7.40% 0.61% 6.91%  12.24% -0.55% 13.06%  0.23% 0.44% -0.22% 
  (5.10) (0.31) (2.69)  (1.16) (3.40) (1.06)  (1.06) (-1.25) (1.10)  (0.75) (2.10) (-0.59) 
                 
Synthetic Put Strategy  
             
Out-of-the-money RL 0.68% 0.24%   -0.14% 0.29%   0.63% 0.00%   5.22% 4.27%  
  (1.41) (2.08)   (-1.42) (1.29)   (1.73) (0.00)   (3.18) (2.84)  
 RW -0.10% 0.58%   -0.51% 0.96%   0.42% 1.36%   3.03% 3.49%  
  (-0.57) (0.90)   (-2.48) (2.44)   (1.36) (1.42)   (2.83) (2.45)  
 RL-RW 0.78% -0.33% 1.10%  0.38% -0.65% 1.05%  0.21% -1.09% 1.32%  2.18% 0.78% 1.44% 
  (1.57) (-0.51) (1.34)  (1.69) (-1.48) (2.10)  (0.55) (-1.16) (1.27)  (1.13) (0.39) (0.51) 
At-the-Money RL -0.21% -0.03%   -0.09% -0.03%   0.83% 0.08%   -0.24% 0.01%  
  (-1.40) (-0.69)   (-0.43) (-0.69)   (2.52) (0.68)   (-1.60) (0.09)  
 RW -0.23% -0.33%   -0.77% -0.05%   1.11% 0.64%   -0.26% -0.06%  
  (-1.01) (-2.95)   (-3.49) (-0.30)   (1.72) (1.55)   (-3.13) (-1.28)  
 RL-RW 0.02% 0.29% -0.24%  0.68% 0.02% 0.66%  -0.29% -0.54% 0.26%  0.02% 0.07% -0.06% 
  (0.07) (2.42) (-0.84)  (2.26) (0.10) (1.89)  (-0.40) (-1.31) (0.30)  (0.11) (0.57) (-0.28) 
In-the-Money RL 2.61% 0.12%   2.74% 0.12%   9.12% 0.32%   -0.13% 0.49%  
  (0.99) (1.64)   (1.04) (1.64)   (1.06) (2.61)   (-2.28) (3.17)  
 RW 0.11% 0.02%   0.00% 0.17%   0.25% 0.38%   -0.23% -0.12%  
  (1.47) (0.40)   (0.03) (1.62)   (0.71) (2.03)   (-4.84) (-1.04)  
 RL-RW 2.49% 0.10% 2.44%  2.72% -0.05% 2.82%  8.81% -0.05% 9.05%  0.11% 0.59% -0.49% 
  (0.95) (1.02) (0.91)  (1.04) (-0.39) (1.05)  (1.03) (-0.25) (1.03)  (1.47) (3.21) (-2.41) 
                 
Contrarian Call Strategy  
             
Out-of-the-money RL 1.01% 0.48%   -0.78% -0.85%   1.65% 0.00%   0.38% -0.07%  
  (2.16) (2.54)   (-2.34) (-2.81)   (2.82) (0.00)   (0.68) (-0.18)  
 RW -0.67% 0.48%   -0.67% -0.43%   -1.09% 4.97%   -1.68% -0.51%  
  (-1.53) (0.90)   (-4.42) (-1.82)   (-1.90) (1.99)   (-2.60) (-0.56)  
 RL-RW 1.66% 0.04% 1.65%  -0.09% -0.45% 0.37%  2.72% -3.96% 6.75%  2.06% 0.39% 1.68% 
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  (2.65) (0.08) (2.09)  (-0.28) (-1.40) (0.90)  (3.49) (-1.78) (2.80)  (2.56) (0.45) (1.35) 
At-the-Money RL -0.45% 0.03%   -0.16% 0.03%   0.08% 0.27%   -0.02% 0.06%  
  (-1.49) (0.29)   (-0.60) (0.29)   (0.28) (0.91)   (-0.06) (0.17)  
 RW -1.62% -0.41%   -2.23% -0.72%   -0.50% 0.35%   0.15% -0.21%  
  (-3.94) (-1.38)   (-3.43) (-1.65)   (-1.25) (0.78)   (1.18) (-0.93)  
 RL-RW 1.17% 0.39% 0.69%  2.07% 0.66% 1.31%  0.58% -0.06% 0.64%  -0.17% 0.23% -0.41% 
  (2.40) (1.40) (1.24)  (3.14) (1.68) (1.74)  (1.34) (-0.12) (0.97)  (-0.60) (0.64) (-0.86) 
In-the-Money RL -0.39% -0.14%   0.11% -0.14%   0.07% -0.86%   -0.81% -1.46%  
  (-2.98) (-0.74)   (0.55) (-0.74)   (0.29) (-1.25)   (-6.00) (-6.38)  
 RW -1.20% -0.57%   -2.15% -0.85%   -1.33% -2.02%   -1.10% -2.30%  
  (-6.39) (-2.22)   (-7.61) (-1.98)   (-3.81) (-3.23)   (-3.02) (-3.86)  
 RL-RW 0.81% 0.38% 0.42%  2.26% 0.64% 1.67%  1.40% 1.02% 0.40%  0.30% 0.73% -0.43% 
  (4.00) (1.41) (1.24)  (7.74) (1.54) (3.33)  (4.31) (1.27) (0.45)  (0.92) (1.31) (-0.70) 
                 
Contrarian Put Strategy  
             
Out-of-the-money RL 0.06% 0.06%   -0.40% -0.04%   0.85% 0.00%   4.89% -0.08%  
  (0.41) (1.18)   (-1.29) (-0.69)   (2.07) (0.00)   (2.16) (-0.91)  
 RW 1.01% 0.48%   -0.06% 1.94%   1.80% 5.02%   22.29% 18.42%  
  (2.25) (1.83)   (-0.28) (2.80)   (3.23) (2.67)   (7.03) (4.46)  
 RL-RW -0.95% -0.38% -0.55%  -0.32% -1.81% 1.52%  -0.97% -4.53% 3.66%  -17.55% -16.90% -0.67% 
  (-2.02) (-1.57) (-1.03)  (-0.87) (-2.85) (2.04)  (-1.48) (-2.64) (2.04)  (-4.65) (-4.48) (-0.13) 
At-the-Money RL -0.23% 0.81%   -0.06% 0.81%   4.91% 1.33%   -0.83% 0.40%  
  (-0.71) (2.57)   (-0.15) (2.57)   (4.65) (2.07)   (-5.40) (1.11)  
 RW -0.68% -0.26%   -0.85% 0.60%   5.34% 1.60%   -1.51% 0.82%  
  (-3.04) (-1.52)   (-2.82) (1.51)   (4.34) (2.61)   (-6.07) (1.40)  
 RL-RW 0.45% 0.97% -0.54%  0.78% 0.19% 0.63%  -0.49% -0.24% -0.26%  0.68% -0.38% 1.08% 
  (1.23) (2.99) (-1.10)  (1.83) (0.41) (1.00)  (-0.44) (-0.29) (-0.19)  (2.80) (-0.60) (1.71) 
In-the-Money RL 0.15% 0.10%   0.22% 0.10%   -0.56% 1.58%   -0.45% -0.19%  
  (0.91) (0.61)   (0.71) (0.62)   (-2.13) (1.46)   (-4.18) (-0.92)  
 RW -0.02% 0.35%   -0.30% 0.73%   1.02% 2.02%   -0.82% 4.03%  
  (-0.16) (1.85)   (-1.97) (2.87)   (2.21) (3.01)   (-6.82) (4.85)  
 RL-RW 0.16% -0.23% 0.41%  0.52% -0.57% 1.14%  -1.57% -0.40% -1.18%  0.37% -3.83% 4.23% 
    (0.95) (-1.02) (1.48)   (1.64) (-2.12) (2.72)   (-3.06) (-0.34) (-0.93)   (2.39) (-4.91) (5.19) 
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A 4.1: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies (continued) 
Panel 2B: This table presents the PE fundamental analysis for equity- and option-based contrarian trading strategies, from January 1997 to October 2006, for low-delta options at different levels of 
moneyness. The portfolios presented in the table are formed on the foundation of a two-way sort between past extreme returns and stocks earnings per share. The table represents the low PE (L) and the 
high PE (H) for equity- and option-based contrarian portfolios. The portfolio returns are average returns for an extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 
60 days, k = 1, 5, 20, and 60. An equity contrarian trading strategy buys equities for loser portfolio stocks and sells equities for winner portfolios, and when short-selling restrictions are applied, this is 
defined as a restricted equity strategy. The option-based contrarian strategies included in the table are equity-call, equity-put, synthetic call, synthetic put, contrarian call, and contrarian put option 
strategies. The study reports the findings for the winner, loser, and contrarian portfolios. The corresponding t-statistics are provided in parentheses. 
  
  K1  K5  K20  K60 
    H L H-L  H L H-L  H L H-L  H L H-L 
Equity RL 0.24% 0.03%   0.79% 0.03%   2.26% -1.59%   5.85% -2.20%  
  (8.62) (0.42)   (13.31) (0.42)   (19.86) (-4.82)   (30.84) (-5.19)  
 RW -0.01% -0.25%   0.18% -0.94%   1.51% -1.94%   5.15% -1.37%  
  (-0.54) (-2.46)   (3.24) (-5.97)   (13.71) (-5.92)   (27.17) (-3.30)  
 RL-RW 0.24% 0.28% 0.85%  0.59% 0.95% 1.55%  0.72% 0.33% 2.97%  0.64% -0.82% 5.64% 
  (7.41) (2.24) (5.37)  (8.62) (5.59) (6.35)  (5.56) (0.76) (8.63)  (2.88) (-1.57) (9.90) 
                 
Restricted Equity  RL 0.23% 0.03%   0.77% 0.03%   2.22% -1.71%   5.82% -2.72%  
  (8.36) (0.36)   (13.01) (0.36)   (19.45) (-5.17)   (30.57) (-6.37)  
 RW -0.03% -0.23%   0.13% -0.72%   1.26% -1.96%   4.49% -2.49%  
  (-1.30) (-2.47)   (2.44) (-5.73)   (12.23) (-7.10)   (25.37) (-7.18)  
 RL-RW 0.25% 0.25% 0.79%  0.63% 0.73% 1.57%  0.92% 0.23% 2.67%  1.25% -0.25% 5.16% 
  (7.95) (2.12) (4.82)  (9.43) (5.10) (6.50)  (7.34) (0.57) (7.80)  (5.83) (-0.51) (9.10) 
                 
Equity-Call Strategy 
              
Out-of-the-money RL 0.26% 0.13%   0.74% 0.13%   2.62% 0.23%   7.07% 2.08%  
  (9.59) (2.50)   (13.95) (2.50)   (21.74) (0.87)   (32.66) (4.01)  
 RW -1.37% 0.23%   -1.49% -0.27%   -0.16% 0.12%   -0.78% -0.03%  
  (-8.51) (1.08)   (-6.51) (-1.36)   (-0.59) (0.29)   (-3.34) (-0.08)  
 RL-RW 1.60% -0.09% 1.61%  2.17% 0.40% 1.76%  2.70% 0.11% 2.85%  7.62% 2.06% 6.08% 
  (10.04) (-0.43) (6.20)  (9.60) (1.98) (6.02)  (9.84) (0.23) (5.30)  (25.44) (3.36) (9.13) 
At-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW -0.95% -0.27%   -1.52% -0.53%   -0.34% 0.03%   -0.43% -0.07%  
  (-6.74) (-3.52)   (-7.19) (-4.43)   (-2.00) (0.21)   (-2.68) (-0.65)  
 RL-RW 1.18% 0.39% 0.85%  2.21% 0.64% 1.55%  2.87% 0.20% 2.97%  7.27% 2.11% 5.64% 
 237
 
 
  (8.45) (4.29) (5.37)  (10.52) (5.04) (6.35)  (14.85) (0.68) (8.63)  (28.51) (4.09) (9.90) 
In-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW -0.12% -0.09%   -0.23% -0.55%   -0.13% -0.24%   -0.22% -0.34%  
  (-2.50) (-0.83)   (-2.35) (-4.17)   (-1.33) (-0.60)   (-2.99) (-4.45)  
 RL-RW 0.37% 0.21% 0.21%  0.95% 0.67% 0.29%  2.67% 0.47% 2.49%  7.07% 2.37% 5.16% 
  (7.02) (1.94) (1.80)  (8.81) (4.82) (1.71)  (18.54) (1.00) (5.10)  (32.08) (4.64) (9.46) 
                 
Equity-Put Strategy 
              
Out-of-the-money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW 0.57% 0.68%   3.55% 1.64%   5.73% 4.74%   -0.20% 1.43%  
  (1.85) (1.08)   (1.23) (1.66)   (2.55) (2.56)   (-2.13) (2.24)  
 RL-RW 0.81% 0.79% 0.04%  4.20% 1.72% 2.51%  8.15% 4.83% 3.63%  6.66% 3.43% 3.66% 
  (2.68) (1.28) (0.06)  (1.49) (1.78) (0.82)  (3.70) (2.67) (1.25)  (28.72) (4.33) (4.43) 
At-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW -0.20% -0.01%   -0.17% 0.16%   1.95% 0.67%   -0.33% 0.14%  
  (-1.61) (-0.19)   (-1.07) (1.75)   (1.92) (1.70)   (-2.26) (0.75)  
 RL-RW 0.05% 0.11% -0.04%  0.55% 0.28% 0.28%  4.45% 0.88% 3.88%  6.53% 2.18% 4.81% 
  (0.44) (1.32) (-0.26)  (3.38) (2.76) (1.38)  (4.44) (1.94) (3.46)  (25.59) (4.07) (8.25) 
In-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW 0.10% 0.09%   -0.02% 0.15%   0.25% 0.48%   -0.16% 0.86%  
  (1.59) (1.33)   (-0.31) (2.04)   (0.83) (3.02)   (-1.38) (2.64)  
 RL-RW 0.35% 0.22% 0.15%  0.70% 0.27% 0.43%  2.78% 0.70% 2.36%  6.69% 2.88% 4.27% 
  (5.21) (2.57) (1.44)  (7.63) (3.14) (3.42)  (9.03) (2.36) (5.46)  (28.04) (4.87) (6.74) 
                 
Synthetic Call Strategy 
              
Out-of-the-money RL 1.70% 0.32%   0.43% 0.32%   -0.26% 1.46%   -0.16% -0.05%  
  (1.04) (1.11)   (1.07) (1.11)   (-0.71) (1.23)   (-1.33) (-0.41)  
 RW -1.37% 0.23%   -1.48% -0.28%   -0.15% 0.12%   -0.78% -0.03%  
  (-8.52) (1.08)   (-6.47) (-1.39)   (-0.58) (0.29)   (-3.34) (-0.08)  
 RL-RW 3.00% 0.09% 2.85%  1.87% 0.58% 1.30%  -0.10% 1.31% -1.45%  0.61% -0.02% 0.64% 
  (1.88) (0.27) (1.71)  (4.19) (1.69) (2.27)  (-0.23) (1.07) (-1.11)  (2.48) (-0.05) (1.50) 
 238
 
 
At-the-Money RL -0.94% -0.05%   0.00% -0.05%   -0.08% 0.19%   -0.19% 0.16%  
  (-4.24) (-0.45)   (0.01) (-0.45)   (-0.27) (1.11)   (-1.98) (1.38)  
 RW -0.95% -0.27%   -1.52% -0.53%   -0.34% 0.03%   -0.43% -0.07%  
  (-6.74) (-3.52)   (-7.19) (-4.43)   (-2.00) (0.21)   (-2.68) (-0.65)  
 RL-RW 0.02% 0.21% -0.19%  1.49% 0.46% 1.03%  0.25% 0.16% 0.10%  0.24% 0.22% 0.02% 
  (0.07) (1.59) (-0.68)  (3.02) (2.88) (1.98)  (0.82) (0.68) (0.25)  (1.33) (1.45) (0.08) 
In-the-Money RL -0.09% -0.01%   0.21% -0.01%   0.30% -0.31%   -0.39% -0.40%  
  (-0.91) (-0.06)   (1.27) (-0.06)   (1.34) (-1.54)   (-1.62) (-2.53)  
 RW -0.12% -0.09%   -0.23% -0.55%   -0.13% -0.24%   -0.22% -0.34%  
  (-2.50) (-0.83)   (-2.35) (-4.17)   (-1.33) (-0.60)   (-2.99) (-4.45)  
 RL-RW 0.03% 0.08% -0.01%  0.43% 0.53% -0.10%  0.43% -0.07% 0.51%  -0.17% -0.05% -0.12% 
  (0.30) (0.55) (-0.05)  (2.44) (3.26) (-0.43)  (1.85) (-0.16) (1.02)  (-0.70) (-0.32) (-0.39) 
                 
Synthetic Put Strategy 
              
Out-of-the-money RL -0.76% 0.08%   -1.12% 0.08%   1.65% 2.10%   -0.84% 0.53%  
  (-4.61) (0.67)   (-4.09) (0.67)   (1.26) (3.63)   (-4.30) (1.87)  
 RW 0.57% 0.68%   3.55% 1.64%   5.73% 4.74%   -0.20% 1.43%  
  (1.85) (1.08)   (1.23) (1.66)   (2.55) (2.56)   (-2.13) (2.24)  
 RL-RW -1.30% -0.59% -0.74%  -4.57% -1.51% -3.10%  -4.01% -2.55% -1.51%  -0.61% -0.87% 0.26% 
  (-3.76) (-0.93) (-1.01)  (-1.61) (-1.57) (-1.01)  (-1.58) (-1.35) (-0.47)  (-2.90) (-1.28) (0.36) 
At-the-Money RL -1.28% -0.03%   -2.18% -0.03%   0.13% 0.20%   -0.25% 0.28%  
  (-5.34) (-0.32)   (-7.84) (-0.32)   (0.28) (1.61)   (-3.73) (1.14)  
 RW -0.20% -0.01%   -0.17% 0.16%   1.95% 0.67%   -0.33% 0.14%  
  (-1.62) (-0.19)   (-1.09) (1.75)   (1.92) (1.70)   (-2.26) (0.75)  
 RL-RW -1.04% -0.02% -1.03%  -1.95% -0.19% -1.77%  -1.78% -0.45% -1.35%  0.08% 0.14% -0.06% 
  (-4.01) (-0.14) (-3.59)  (-6.36) (-1.45) (-5.22)  (-1.64) (-1.13) (-1.13)  (0.50) (0.45) (-0.18) 
In-the-Money RL -0.06% 0.03%   -0.65% 0.03%   -0.83% 0.05%   -0.01% -0.33%  
  (-0.68) (0.55)   (-4.92) (0.55)   (-4.69) (0.45)   (-0.03) (-4.01)  
 RW 0.10% 0.09%   -0.02% 0.15%   0.25% 0.48%   -0.16% 0.86%  
  (1.59) (1.33)   (-0.31) (2.04)   (0.83) (3.02)   (-1.38) (2.64)  
 RL-RW -0.16% -0.06% -0.10%  -0.61% -0.12% -0.51%  -1.05% -0.41% -0.65%  0.15% -1.16% 1.34% 
  (-1.53) (-0.70) (-0.73)  (-4.12) (-1.30) (-2.89)  (-3.13) (-2.13) (-1.64)  (0.50) (-3.56) (3.03) 
                 
Contrarian Call Strategy 
              
Out-of-the-money RL 3.76% 1.00%   6.19% 1.00%   2.09% 1.94%   -0.49% -0.88%  
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  (4.03) (4.06)   (4.93) (4.06)   (1.95) (1.43)   (-1.94) (-5.26)  
 RW -1.19% -0.51%   -1.00% 0.53%   1.03% 0.33%   0.03% 2.61%  
  (-5.95) (-1.77)   (-2.84) (0.87)   (2.43) (0.44)   (0.08) (2.86)  
 RL-RW 4.95% 1.44% 3.54%  7.19% 0.52% 6.82%  1.07% 1.61% -0.66%  -0.52% -3.19% 2.73% 
  (5.31) (4.10) (3.49)  (5.92) (0.88) (4.94)  (0.99) (1.07) (-0.35)  (-1.26) (-3.99) (3.20) 
At-the-Money RL -0.09% -0.15%   1.15% -0.15%   0.71% 0.38%   0.56% -0.32%  
  (-0.12) (-0.91)   (2.37) (-0.91)   (1.86) (0.81)   (2.93) (-2.05)  
 RW -0.84% -0.29%   -1.26% -0.75%   0.15% 0.28%   0.54% 0.21%  
  (-4.51) (-1.49)   (-4.52) (-2.43)   (0.59) (0.90)   (2.24) (0.62)  
 RL-RW 0.75% 0.12% 0.65%  2.41% 0.52% 1.93%  0.56% 0.10% 0.41%  0.02% -0.47% 0.50% 
  (1.05) (0.53) (0.85)  (4.91) (1.70) (3.28)  (1.41) (0.20) (0.62)  (0.08) (-1.49) (1.12) 
In-the-Money RL -0.31% 0.10%   1.24% 0.10%   1.89% 1.07%   -0.19% -1.40%  
  (-1.91) (0.47)   (4.43) (0.47)   (4.81) (1.26)   (-0.52) (-2.01)  
 RW 0.02% -0.12%   -0.17% -0.97%   -0.25% -1.53%   -0.39% -0.63%  
  (0.25) (-0.55)   (-0.95) (-2.64)   (-1.41) (-2.84)   (-3.11) (-3.24)  
 RL-RW -0.33% 0.20% -0.54%  1.40% 0.95% 0.50%  2.14% 2.35% -0.19%  0.20% -0.73% 0.94% 
  (-2.03) (0.76) (-1.75)  (5.14) (2.58) (1.04)  (6.01) (2.62) (-0.20)  (0.62) (-1.10) (1.33) 
                 
Contrarian Put Strategy 
              
Out-of-the-money RL 0.47% 0.01%   3.13% 0.01%   2.55% 0.08%   -0.78% 0.00%  
  (1.30) (0.24)   (1.08) (0.24)   (2.02) (0.66)   (-6.70) (-0.04)  
 RW -0.37% 0.81%   -1.58% 2.57%   13.75% 9.36%   -2.95% 0.74%  
  (-1.11) (2.09)   (-3.32) (2.96)   (4.50) (4.48)   (-9.27) (0.94)  
 RL-RW 0.85% -0.73% 1.57%  4.71% -2.33% 7.15%  -11.20% -8.46% -2.82%  2.17% -0.68% 2.90% 
  (1.73) (-2.04) (2.57)  (1.60) (-2.94) (2.31)  (-3.50) (-4.43) (-0.75)  (6.53) (-0.94) (3.82) 
At-the-Money RL 0.31% 0.35%   -0.41% 0.35%   5.47% 1.06%   -1.87% 0.78%  
  (0.59) (1.52)   (-1.15) (1.52)   (4.48) (1.61)   (-7.35) (1.48)  
 RW -3.27% -0.66%   -5.11% 1.06%   4.87% 2.72%   -1.06% 0.26%  
  (-9.05) (-2.70)   (-10.51) (1.46)   (2.30) (3.29)   (-9.05) (0.97)  
 RL-RW 3.58% 0.90% 2.57%  4.70% -0.64% 5.37%  0.60% -1.49% 2.09%  -0.81% 0.47% -1.31% 
  (5.85) (3.01) (3.69)  (9.12) (-0.94) (6.43)  (0.34) (-1.57) (1.01)  (-3.22) (0.90) (-2.34) 
In-the-Money RL 0.12% 0.50%   0.29% 0.50%   0.28% 1.45%   -1.31% 0.66%  
  (1.07) (2.62)   (1.57) (2.62)   (0.85) (1.37)   (-6.96) (1.88)  
 RW -0.14% 0.01%   -1.25% 0.39%   -2.03% 0.38%   -0.77% -0.68%  
  (-0.49) (0.05)   (-4.07) (0.98)   (-6.52) (0.71)   (-3.99) (-2.39)  
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 RL-RW 0.25% 0.44% -0.19%  1.54% 0.09% 1.47%  2.31% 0.98% 1.37%  -0.54% 1.22% -1.78% 
    (0.89) (1.73) (-0.49)   (4.70) (0.23) (3.04)   (5.66) (0.91) (1.19)   (-2.09) (2.99) (-3.72) 
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A 4.1: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies (continued) 
Panel 3A: This table presents the leading PE fundamental analysis for equity- and option-based contrarian trading strategies, from January 1997 to October 2006, for low-
delta options at different levels of moneyness. The portfolios presented in the table are formed on the foundation of a two-way sort between past extreme returns and stocks 
earnings per share. The table represents the low Leading PE (L) and the high Leading PE (H) for equity- and option-based contrarian portfolios. The portfolio returns are 
average returns for an extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. An equity contrarian trading 
strategy buys equities for loser portfolio stocks and sells equities for winner portfolios, and when short-selling restrictions are applied, this is defined as a restricted equity 
strategy. The option-based contrarian strategies included in the table are equity-call, equity-put, synthetic call, synthetic put, contrarian call, and contrarian put option 
strategies. The study reports the findings for the winner, loser, and contrarian portfolios. The corresponding t-statistics are provided in parentheses. 
  K1  K5  K20  K60 
    H L H-L  H L H-L  H L H-L  H L H-L 
Equity RL 0.23% 0.18%   0.62% 0.18%   1.63% 0.94%   4.26% 2.21%  
  (7.32) (3.59)   (9.71) (3.62)   (11.99) (3.73)   (16.96) (4.23)  
 RW -0.09% -0.11%   -0.06% -0.15%   1.20% 0.98%   4.50% 2.85%  
  (-3.25) (-1.86)   (-0.98) (-1.38)   (9.12) (2.84)   (16.65) (5.39)  
 RL-RW 0.32% 0.28% 0.06%  0.67% 0.33% 0.31%  0.42% -0.03% 0.56%  -0.25% -0.61% 0.42% 
  (8.62) (4.01) (0.76)  (8.95) (2.83) (2.22)  (2.57) (-0.09) (1.35)  (-0.76) (-0.90) (0.56) 
                 
Restricted Equity  RL 0.23% 0.18%   0.61% 0.18%   1.63% 0.82%   4.17% 1.78%  
  (7.45) (3.49)   (9.92) (3.52)   (12.02) (3.28)   (16.55) (3.40)  
 RW -0.09% -0.11%   -0.05% -0.21%   1.12% -0.12%   4.10% 0.03%  
  (-3.24) (-2.53)   (-0.99) (-2.49)   (8.97) (-0.64)   (15.74) (0.07)  
 RL-RW 0.32% 0.28% 0.04%  0.66% 0.38% 0.28%  0.50% 0.92% -0.42%  0.07% 1.70% -1.64% 
  (8.73) (4.53) (0.64)  (9.20) (4.05) (2.39)  (3.16) (3.32) (-1.35)  (0.22) (2.95) (-2.47) 
                 
Equity-Call Strategy  
             
Out-of-the-money RL 0.23% 0.14%   4.24% 2.20%   0.60% 0.14%   1.58% 0.26%  
  (7.10) (2.63)   (17.03) (4.21)   (9.52) (2.64)   (11.48) (0.98)  
 RW -0.38% 0.24%   -0.26% -0.15%   -0.36% 1.64%   -0.21% 0.95%  
  (-2.22) (1.17)   (-3.02) (-0.93)   (-1.19) (1.27)   (-0.51) (1.58)  
 RL-RW 0.60% -0.10% 0.69%  4.48% 2.29% 2.54%  0.96% -1.45% 2.46%  1.77% -0.67% 2.70% 
  (3.50) (-0.47) (2.56)  (17.14) (4.32) (4.45)  (3.13) (-1.16) (1.85)  (4.20) (-1.05) (3.88) 
At-the-Money RL 0.23% 0.14%   0.61% 0.14%   1.58% 0.27%   4.27% 2.21%  
  (7.06) (2.58)   (9.63) (2.59)   (11.49) (1.02)   (17.01) (4.23)  
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 RW -0.86% -0.54%   -1.98% -0.49%   -0.81% 0.09%   -0.21% -0.02%  
  (-4.11) (-4.86)   (-8.44) (-2.96)   (-3.13) (0.42)   (-2.15) (-0.26)  
 RL-RW 1.08% 0.66% 0.43%  2.58% 0.62% 1.95%  2.37% 0.18% 2.49%  4.45% 2.17% 2.61% 
  (5.19) (5.52) (1.79)  (10.89) (3.62) (6.60)  (8.45) (0.54) (6.22)  (16.86) (4.23) (4.70) 
In-the-Money RL 0.23% 0.14%   0.61% 0.14%   1.58% 0.27%   4.27% 2.21%  
  (7.06) (2.58)   (9.63) (2.59)   (11.49) (1.02)   (17.01) (4.23)  
 RW -0.68% -0.14%   -0.90% -0.70%   -0.95% -0.22%   -0.56% -0.55%  
  (-6.20) (-1.13)   (-3.58) (-4.50)   (-3.56) (-0.51)   (-1.85) (-2.78)  
 RL-RW 0.90% 0.28% 0.59%  1.50% 0.81% 0.67%  2.52% 0.48% 2.32%  4.80% 2.69% 2.44% 
  (8.12) (2.10) (3.47)  (5.91) (5.16) (2.21)  (8.80) (0.97) (4.13)  (12.66) (4.93) (3.71) 
                 
Equity-Put Strategy  
             
Out-of-the-money RL 0.23% 0.14%   4.27% 2.21%   0.61% 0.14%   1.58% 0.27%  
  (7.06) (2.58)   (17.01) (4.23)   (9.63) (2.59)   (11.49) (1.02)  
 RW -0.09% 0.58%   -0.54% 0.98%   0.37% 1.37%   3.02% 3.48%  
  (-0.52) (0.90)   (-2.63) (2.49)   (1.20) (1.43)   (2.83) (2.45)  
 RL-RW 0.13% 0.70% -0.55%  3.71% 3.11% 0.90%  0.98% 1.47% -0.50%  4.57% 3.64% 1.18% 
  (0.73) (1.11) (-0.84)  (11.91) (4.93) (1.28)  (3.17) (1.57) (-0.50)  (4.29) (2.59) (0.65) 
At-the-Money RL 0.23% 0.14%   0.61% 0.14%   1.58% 0.27%   4.27% 2.21%  
  (7.06) (2.58)   (9.63) (2.59)   (11.49) (1.02)   (17.01) (4.23)  
 RW -0.25% -0.33%   -0.76% -0.05%   0.98% 0.64%   -0.26% -0.06%  
  (-1.18) (-2.89)   (-3.44) (-0.29)   (1.61) (1.56)   (-3.12) (-1.28)  
 RL-RW -0.03% -0.18% 0.20%  -0.15% 0.09% -0.20%  2.54% 0.88% 1.93%  3.98% 2.09% 2.22% 
  (-0.13) (-1.50) (0.80)  (-0.66) (0.52) (-0.69)  (4.13) (1.89) (2.46)  (15.28) (4.09) (3.99) 
In-the-Money RL 0.23% 0.14%   0.61% 0.14%   1.58% 0.27%   4.27% 2.21%  
  (7.06) (2.58)   (9.63) (2.59)   (11.49) (1.02)   (17.01) (4.23)  
 RW 0.11% 0.03%   0.01% 0.18%   0.25% 0.38%   -0.24% -0.08%  
  (1.62) (0.42)   (0.07) (1.66)   (0.69) (2.05)   (-4.98) (-0.76)  
 RL-RW 0.34% 0.16% 0.20%  0.61% 0.31% 0.31%  1.82% 0.63% 1.44%  4.00% 2.07% 2.25% 
  (4.38) (2.03) (1.90)  (5.18) (2.65) (1.86)  (4.83) (2.06) (2.96)  (15.76) (3.99) (4.03) 
                 
Synthetic Call Strategy  
             
Out-of-the-money RL 1.01% 0.18%   -0.32% 0.22%   0.07% 0.18%   -0.15% 0.28%  
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  (0.85) (0.90)   (-1.15) (0.75)   (0.32) (0.92)   (-0.60) (0.77)  
 RW -0.38% 0.24%   -0.26% -0.15%   -0.36% 1.64%   -0.21% 0.95%  
  (-2.20) (1.17)   (-3.02) (-0.93)   (-1.20) (1.27)   (-0.51) (1.58)  
 RL-RW 1.38% -0.06% 1.41%  -0.05% 0.36% -0.42%  0.43% -1.41% 1.90%  0.05% -0.65% 0.73% 
  (1.15) (-0.21) (1.13)  (-0.19) (1.11) (-1.02)  (1.20) (-1.11) (1.39)  (0.12) (-0.96) (0.93) 
At-the-Money RL -0.23% -0.13%   -0.14% -0.14%   -0.49% 0.07%   -0.52% 0.10%  
  (-1.97) (-2.23)   (-0.76) (-2.27)   (-2.83) (0.59)   (-3.21) (0.77)  
 RW -0.86% -0.54%   -1.98% -0.49%   -0.81% 0.09%   -0.21% -0.02%  
  (-4.11) (-4.86)   (-8.44) (-2.96)   (-3.13) (0.42)   (-2.15) (-0.26)  
 RL-RW 0.64% 0.39% 0.25%  1.83% 0.34% 1.49%  0.32% -0.02% 0.34%  -0.31% 0.12% -0.43% 
  (2.71) (3.14) (0.94)  (6.40) (1.98) (4.42)  (1.08) (-0.08) (0.95)  (-1.71) (0.80) (-1.86) 
In-the-Money RL -0.04% -0.09%   6.53% -0.11%   11.44% -0.86%   -0.27% -0.13%  
  (-0.52) (-0.95)   (1.02) (-1.19)   (0.98) (-5.42)   (-3.46) (-1.99)  
 RW -0.68% -0.14%   -0.90% -0.70%   -0.95% -0.22%   -0.56% -0.55%  
  (-6.20) (-1.13)   (-3.58) (-4.50)   (-3.56) (-0.51)   (-1.85) (-2.78)  
 RL-RW 0.63% 0.03% 0.55%  7.39% 0.57% 6.94%  12.31% -0.63% 13.22%  0.29% 0.41% -0.12% 
  (4.73) (0.18) (2.69)  (1.16) (3.21) (1.07)  (1.06) (-1.44) (1.12)  (0.94) (1.99) (-0.33) 
                 
Synthetic Put Strategy  
             
Out-of-the-money RL 0.75% 0.24%   0.12% 0.30%   0.79% 0.24%   5.14% 4.24%  
  (1.55) (2.08)   (0.53) (1.32)   (2.13) (2.10)   (3.24) (2.82)  
 RW -0.09% 0.58%   -0.54% 0.98%   0.37% 1.37%   3.02% 3.48%  
  (-0.52) (0.90)   (-2.63) (2.49)   (1.20) (1.43)   (2.83) (2.45)  
 RL-RW 0.84% -0.33% 1.16%  0.65% -0.66% 1.34%  0.42% -1.09% 1.54%  2.10% 0.76% 1.38% 
  (1.70) (-0.51) (1.42)  (2.19) (-1.51) (2.49)  (1.10) (-1.17) (1.49)  (1.12) (0.38) (0.50) 
At-the-Money RL -0.22% -0.03%   -0.14% -0.03%   0.78% 0.09%   -0.21% 0.01%  
  (-1.48) (-0.69)   (-0.65) (-0.62)   (2.44) (0.75)   (-1.35) (0.09)  
 RW -0.26% -0.33%   -0.77% -0.05%   0.98% 0.64%   -0.26% -0.06%  
  (-1.21) (-2.89)   (-3.46) (-0.29)   (1.61) (1.56)   (-3.12) (-1.28)  
 RL-RW 0.04% 0.29% -0.22%  0.63% 0.02% 0.61%  -0.20% -0.53% 0.34%  0.05% 0.07% -0.02% 
  (0.16) (2.39) (-0.76)  (2.11) (0.10) (1.76)  (-0.29) (-1.29) (0.42)  (0.32) (0.57) (-0.10) 
In-the-Money RL 2.65% 0.12%   2.79% 0.11%   9.16% 0.33%   0.03% 0.53%  
  (1.00) (1.64)   (1.06) (1.48)   (1.06) (2.69)   (0.38) (3.24)  
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 RW 0.11% 0.03%   0.01% 0.18%   0.25% 0.38%   -0.24% -0.08%  
  (1.62) (0.42)   (0.07) (1.66)   (0.69) (2.05)   (-4.98) (-0.76)  
 RL-RW 2.52% 0.08% 2.49%  2.76% -0.07% 2.88%  8.86% -0.05% 9.09%  0.28% 0.60% -0.34% 
  (0.96) (0.86) (0.93)  (1.05) (-0.54) (1.07)  (1.03) (-0.21) (1.04)  (2.84) (3.13) (-1.48) 
                 
Contrarian Call Strategy  
             
Out-of-the-money RL 0.99% 0.48%   -0.78% -0.85%   1.60% 0.47%   0.34% -0.03%  
  (2.12) (2.54)   (-2.35) (-2.82)   (2.74) (2.51)   (0.61) (-0.08)  
 RW -0.67% 0.48%   -0.69% -0.43%   -1.12% 4.92%   -1.78% -0.49%  
  (-1.54) (0.90)   (-4.57) (-1.81)   (-1.98) (1.97)   (-2.88) (-0.54)  
 RL-RW 1.65% 0.03% 1.64%  -0.08% -0.46% 0.39%  2.70% -3.93% 6.69%  2.12% 0.40% 1.72% 
  (2.63) (0.06) (2.08)  (-0.23) (-1.42) (0.95)  (3.49) (-1.76) (2.77)  (2.70) (0.47) (1.40) 
At-the-Money RL -0.46% 0.03%   -0.14% 0.03%   0.13% 0.27%   -0.05% 0.06%  
  (-1.49) (0.29)   (-0.53) (0.27)   (0.43) (0.93)   (-0.18) (0.18)  
 RW -1.60% -0.43%   -2.27% -0.78%   -0.50% 0.37%   0.16% -0.21%  
  (-3.91) (-1.47)   (-3.52) (-1.81)   (-1.26) (0.83)   (1.21) (-0.97)  
 RL-RW 1.15% 0.41% 0.66%  2.13% 0.72% 1.33%  0.62% -0.07% 0.68%  -0.21% 0.24% -0.46% 
  (2.34) (1.48) (1.18)  (3.25) (1.83) (1.78)  (1.44) (-0.15) (1.02)  (-0.72) (0.67) (-0.95) 
In-the-Money RL -0.42% -0.14%   0.07% -0.05%   0.08% -0.87%   -0.79% -1.55%  
  (-3.23) (-0.74)   (0.35) (-0.27)   (0.32) (-1.26)   (-5.93) (-6.76)  
 RW -1.16% -0.59%   -2.14% -0.89%   -1.45% -1.81%   -1.22% -2.13%  
  (-6.22) (-2.31)   (-7.60) (-2.06)   (-4.17) (-2.88)   (-3.35) (-3.40)  
 RL-RW 0.74% 0.48% 0.24%  2.21% 0.75% 1.52%  1.53% 0.82% 0.74%  0.43% 0.48% -0.05% 
  (3.65) (1.78) (0.72)  (7.57) (1.81) (3.06)  (4.72) (1.01) (0.84)  (1.35) (0.83) (-0.07) 
                 
Contrarian Put Strategy  
             
Out-of-the-money RL 0.06% 0.06%   -0.41% -0.02%   0.84% 0.05%   4.90% -0.07%  
  (0.36) (1.18)   (-1.32) (-0.46)   (2.03) (1.13)   (2.17) (-0.75)  
 RW 1.06% 0.48%   0.03% 1.96%   1.91% 5.01%   22.20% 18.36%  
  (2.36) (1.86)   (0.12) (2.83)   (3.42) (2.66)   (7.03) (4.44)  
 RL-RW -1.01% -0.39% -0.60%  -0.43% -1.82% 1.42%  -1.10% -4.52% 3.52%  -17.46% -16.82% -0.65% 
  (-2.14) (-1.61) (-1.13)  (-1.11) (-2.86) (1.88)  (-1.68) (-2.63) (1.96)  (-4.64) (-4.46) (-0.13) 
At-the-Money RL -0.23% 0.81%   -0.04% 0.82%   4.83% 1.33%   -0.85% 0.40%  
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  (-0.71) (2.57)   (-0.09) (2.61)   (4.70) (2.07)   (-5.58) (1.11)  
 RW -0.71% -0.23%   -0.87% 0.66%   5.28% 1.65%   -1.46% 0.79%  
  (-3.21) (-1.17)   (-2.94) (1.66)   (4.34) (2.67)   (-5.82) (1.35)  
 RL-RW 0.48% 0.95% -0.49%  0.84% 0.14% 0.73%  -0.50% -0.29% -0.22%  0.62% -0.35% 0.99% 
  (1.32) (2.85) (-0.99)  (1.96) (0.31) (1.16)  (-0.46) (-0.36) (-0.16)  (2.54) (-0.56) (1.59) 
In-the-Money RL 0.10% 0.10%   0.20% 0.13%   -0.56% 1.64%   -0.49% -0.12%  
  (0.58) (0.61)   (0.65) (0.78)   (-2.15) (1.51)   (-4.31) (-0.60)  
 RW -0.02% 0.34%   -0.28% 0.74%   0.84% 2.02%   -0.72% 4.04%  
  (-0.15) (1.82)   (-1.81) (2.90)   (2.20) (3.00)   (-5.82) (4.86)  
 RL-RW 0.11% -0.20% 0.32%  0.48% -0.55% 1.08%  -1.40% -0.34% -1.07%  0.24% -3.78% 4.04% 
    (0.65) (-0.88) (1.17)   (1.52) (-2.04) (2.57)   (-3.17) (-0.29) (-0.86)   (1.48) (-4.87) (4.99) 
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A 4.1: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies (continued) 
Panel 3B: This table presents the leading PE fundamental analysis for equity- and option based contrarian trading strategies, from January 1997 to October 2006, for low-delta options at different 
levels of moneyness. The portfolios presented in the table are formed on the foundation of a two-way sort between past extreme returns and stocks earnings per share. The table represents the low 
Leading PE (L) and the high Leading PE (H) for equity- and option-based contrarian portfolios. The portfolio returns are average returns for an extreme portfolio formation period of one day, J = 1, 
and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. An equity contrarian trading strategy buys equities for loser portfolio stocks and sells equities for winner portfolios, and when 
short-selling restrictions are applied, this is defined as a restricted equity strategy. The option-based contrarian strategies included in the table are equity-call, equity-put, synthetic call, synthetic put, 
contrarian call, and contrarian put option strategies. The study reports the findings for the winner, loser, and contrarian portfolios. The corresponding t-statistics are provided in parentheses. 
                 
                 
Equity RL 0.24% 0.03%   0.79% 0.03%   2.26% -1.59%   5.85% -2.20%  
  (8.62) (0.42)   (13.31) (0.42)   (19.86) (-4.82)   (30.84) (-5.19)  
 RW -0.01% -0.25%   0.18% -0.94%   1.51% -1.94%   5.15% -1.37%  
  (-0.54) (-2.46)   (3.24) (-5.97)   (13.71) (-5.92)   (27.17) (-3.30)  
 RL-RW 0.24% 0.28% 0.42%  0.59% 0.95% 0.94%  0.72% 0.33% 2.18%  0.64% -0.82% 2.92% 
  (7.41) (2.24) (3.00)  (8.62) (5.59) (3.89)  (5.56) (0.76) (6.35)  (2.88) (-1.57) (5.05) 
                 
Restricted Equity  RL 0.23% 0.03%   0.77% 0.03%   2.22% -1.71%   5.82% -2.72%  
  (8.36) (0.36)   (13.01) (0.36)   (19.45) (-5.17)   (30.57) (-6.37)  
 RW -0.03% -0.23%   0.13% -0.72%   1.26% -1.96%   4.49% -2.49%  
  (-1.30) (-2.47)   (2.44) (-5.73)   (12.23) (-7.10)   (25.37) (-7.18)  
 RL-RW 0.25% 0.25% 0.37%  0.63% 0.73% 0.95%  0.92% 0.23% 1.90%  1.25% -0.25% 2.58% 
  (7.95) (2.12) (2.57)  (9.43) (5.10) (3.96)  (7.34) (0.57) (5.52)  (5.83) (-0.51) (4.49) 
                 
Equity-Call Strategy 
              
Out-of-the-money RL 0.26% 0.13%   0.74% 0.13%   2.62% 0.23%   7.07% 2.08%  
  (9.59) (2.50)   (13.95) (2.50)   (21.74) (0.87)   (32.66) (4.01)  
 RW -1.37% 0.23%   -1.49% -0.27%   -0.16% 0.12%   -0.78% -0.03%  
  (-8.51) (1.08)   (-6.51) (-1.36)   (-0.59) (0.29)   (-3.34) (-0.08)  
 RL-RW 1.60% -0.09% 0.91%  2.17% 0.40% 1.13%  2.70% 0.11% 2.21%  7.62% 2.06% 3.03% 
  (10.04) (-0.43) (3.52)  (9.60) (1.98) (3.85)  (9.84) (0.23) (3.91)  (25.44) (3.36) (4.44) 
At-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
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 RW -0.95% -0.27%   -1.52% -0.53%   -0.34% 0.03%   -0.43% -0.07%  
  (-6.74) (-3.52)   (-7.19) (-4.43)   (-2.00) (0.21)   (-2.68) (-0.65)  
 RL-RW 1.18% 0.39% 0.42%  2.21% 0.64% 0.94%  2.87% 0.20% 2.18%  7.27% 2.11% 2.92% 
  (8.45) (4.29) (3.00)  (10.52) (5.04) (3.89)  (14.85) (0.68) (6.35)  (28.51) (4.09) (5.05) 
In-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW -0.12% -0.09%   -0.23% -0.55%   -0.13% -0.24%   -0.22% -0.34%  
  (-2.50) (-0.83)   (-2.35) (-4.17)   (-1.33) (-0.60)   (-2.99) (-4.45)  
 RL-RW 0.37% 0.21% 0.30%  0.95% 0.67% 0.32%  2.67% 0.47% 1.63%  7.07% 2.37% 2.09% 
  (7.02) (1.94) (2.38)  (8.81) (4.82) (1.21)  (18.54) (1.00) (3.13)  (32.08) (4.64) (3.48) 
                 
Equity-Put Strategy 
              
Out-of-the-money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW 0.57% 0.68%   3.55% 1.64%   5.73% 4.74%   -0.20% 1.43%  
  (1.85) (1.08)   (1.23) (1.66)   (2.55) (2.56)   (-2.13) (2.24)  
 RL-RW 0.81% 0.79% 0.17%  4.20% 1.72% 0.50%  8.15% 4.83% 2.98%  6.66% 3.43% 1.37% 
  (2.68) (1.28) (0.22)  (1.49) (1.78) (0.42)  (3.70) (2.67) (1.10)  (28.72) (4.33) (1.60) 
At-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW -0.20% -0.01%   -0.17% 0.16%   1.95% 0.67%   -0.33% 0.14%  
  (-1.61) (-0.19)   (-1.07) (1.75)   (1.92) (1.70)   (-2.26) (0.75)  
 RL-RW 0.05% 0.11% 0.11%  0.55% 0.28% 0.50%  4.45% 0.88% 2.74%  6.53% 2.18% 2.06% 
  (0.44) (1.32) (0.67)  (3.38) (2.76) (2.46)  (4.44) (1.94) (3.50)  (25.59) (4.07) (3.49) 
In-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW 0.10% 0.09%   -0.02% 0.15%   0.25% 0.48%   -0.16% 0.86%  
  (1.59) (1.33)   (-0.31) (2.04)   (0.83) (3.02)   (-1.38) (2.64)  
 RL-RW 0.35% 0.22% 0.21%  0.70% 0.27% 0.52%  2.78% 0.70% 1.80%  6.69% 2.88% 1.44% 
  (5.21) (2.57) (1.91)  (7.63) (3.14) (3.72)  (9.03) (2.36) (4.35)  (28.04) (4.87) (2.27) 
                 
Synthetic Call Strategy 
              
Out-of-the-money RL 1.70% 0.32%   0.43% 0.32%   -0.26% 1.46%   -0.16% -0.05%  
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  (1.04) (1.11)   (1.07) (1.11)   (-0.71) (1.23)   (-1.33) (-0.41)  
 RW -1.37% 0.23%   -1.48% -0.28%   -0.15% 0.12%   -0.78% -0.03%  
  (-8.52) (1.08)   (-6.47) (-1.39)   (-0.58) (0.29)   (-3.34) (-0.08)  
 RL-RW 3.00% 0.09% 2.24%  1.87% 0.58% 0.89%  -0.10% 1.31% -1.17%  0.61% -0.02% 0.53% 
  (1.88) (0.27) (1.75)  (4.19) (1.69) (1.76)  (-0.23) (1.07) (-0.87)  (2.48) (-0.05) (1.23) 
At-the-Money RL -0.94% -0.05%   0.00% -0.05%   -0.08% 0.19%   -0.19% 0.16%  
  (-4.24) (-0.45)   (0.01) (-0.45)   (-0.27) (1.11)   (-1.98) (1.38)  
 RW -0.95% -0.27%   -1.52% -0.53%   -0.34% 0.03%   -0.43% -0.07%  
  (-6.74) (-3.52)   (-7.19) (-4.43)   (-2.00) (0.21)   (-2.68) (-0.65)  
 RL-RW 0.02% 0.21% 0.32%  1.49% 0.46% 0.25%  0.25% 0.16% 0.09%  0.24% 0.22% 0.04% 
  (0.07) (1.59) (1.23)  (3.02) (2.88) (0.68)  (0.82) (0.68) (0.23)  (1.33) (1.45) (0.19) 
In-the-Money RL -0.09% -0.01%   0.21% -0.01%   0.30% -0.31%   -0.39% -0.40%  
  (-0.91) (-0.06)   (1.27) (-0.06)   (1.34) (-1.54)   (-1.62) (-2.53)  
 RW -0.12% -0.09%   -0.23% -0.55%   -0.13% -0.24%   -0.22% -0.34%  
  (-2.50) (-0.83)   (-2.35) (-4.17)   (-1.33) (-0.60)   (-2.99) (-4.45)  
 RL-RW 0.03% 0.08% 0.16%  0.43% 0.53% 6.55%  0.43% -0.07% 11.65%  -0.17% -0.05% -0.67% 
  (0.30) (0.55) (0.86)  (2.44) (3.26) (1.00)  (1.85) (-0.16) (0.98)  (-0.70) (-0.32) (-1.86) 
                 
Synthetic Put Strategy 
              
Out-of-the-money RL -0.76% 0.08%   -1.12% 0.08%   1.65% 2.10%   -0.84% 0.53%  
  (-4.61) (0.67)   (-4.09) (0.67)   (1.26) (3.63)   (-4.30) (1.87)  
 RW 0.57% 0.68%   3.55% 1.64%   5.73% 4.74%   -0.20% 1.43%  
  (1.85) (1.08)   (1.23) (1.66)   (2.55) (2.56)   (-2.13) (2.24)  
 RL-RW -1.30% -0.59% -0.84%  -4.57% -1.51% -0.27%  -4.01% -2.55% -0.64%  -0.61% -0.87% 0.54% 
  (-3.76) (-0.93) (-1.06)  (-1.61) (-1.57) (-0.22)  (-1.58) (-1.35) (-0.22)  (-2.90) (-1.28) (0.70) 
At-the-Money RL -1.28% -0.03%   -2.18% -0.03%   0.13% 0.20%   -0.25% 0.28%  
  (-5.34) (-0.32)   (-7.84) (-0.32)   (0.28) (1.61)   (-3.73) (1.14)  
 RW -0.20% -0.01%   -0.17% 0.16%   1.95% 0.67%   -0.33% 0.14%  
  (-1.62) (-0.19)   (-1.09) (1.75)   (1.92) (1.70)   (-2.26) (0.75)  
 RL-RW -1.04% -0.02% -0.63%  -1.95% -0.19% -0.85%  -1.78% -0.45% -0.74%  0.08% 0.14% -0.19% 
  (-4.01) (-0.14) (-2.07)  (-6.36) (-1.45) (-2.28)  (-1.64) (-1.13) (-0.86)  (0.50) (0.45) (-0.54) 
In-the-Money RL -0.06% 0.03%   -0.65% 0.03%   -0.83% 0.05%   -0.01% -0.33%  
  (-0.68) (0.55)   (-4.92) (0.55)   (-4.69) (0.45)   (-0.03) (-4.01)  
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 RW 0.10% 0.09%   -0.02% 0.15%   0.25% 0.48%   -0.16% 0.86%  
  (1.59) (1.33)   (-0.31) (2.04)   (0.83) (3.02)   (-1.38) (2.64)  
 RL-RW -0.16% -0.06% 2.40%  -0.61% -0.12% 2.33%  -1.05% -0.41% 8.11%  0.15% -1.16% 1.18% 
  (-1.53) (-0.70) (0.89)  (-4.12) (-1.30) (0.87)  (-3.13) (-2.13) (0.93)  (0.50) (-3.56) (3.43) 
                 
Contrarian Call Strategy 
              
Out-of-the-money RL 3.76% 1.00%   6.19% 1.00%   2.09% 1.94%   -0.49% -0.88%  
  (4.03) (4.06)   (4.93) (4.06)   (1.95) (1.43)   (-1.94) (-5.26)  
 RW -1.19% -0.51%   -1.00% 0.53%   1.03% 0.33%   0.03% 2.61%  
  (-5.95) (-1.77)   (-2.84) (0.87)   (2.43) (0.44)   (0.08) (2.86)  
 RL-RW 4.95% 1.44% 5.33%  7.19% 0.52% 8.18%  1.07% 1.61% 0.29%  -0.52% -3.19% 2.50% 
  (5.31) (4.10) (2.26)  (5.92) (0.88) (6.29)  (0.99) (1.07) (0.17)  (-1.26) (-3.99) (2.94) 
At-the-Money RL -0.09% -0.15%   1.15% -0.15%   0.71% 0.38%   0.56% -0.32%  
  (-0.12) (-0.91)   (2.37) (-0.91)   (1.86) (0.81)   (2.93) (-2.05)  
 RW -0.84% -0.29%   -1.26% -0.75%   0.15% 0.28%   0.54% 0.21%  
  (-4.51) (-1.49)   (-4.52) (-2.43)   (0.59) (0.90)   (2.24) (0.62)  
 RL-RW 0.75% 0.12% 0.12%  2.41% 0.52% 1.80%  0.56% 0.10% -0.01%  0.02% -0.47% -0.09% 
  (1.05) (0.53) (0.20)  (4.91) (1.70) (2.75)  (1.41) (0.20) (-0.01)  (0.08) (-1.49) (-0.21) 
In-the-Money RL -0.31% 0.10%   1.24% 0.10%   1.89% 1.07%   -0.19% -1.40%  
  (-1.91) (0.47)   (4.43) (0.47)   (4.81) (1.26)   (-0.52) (-2.01)  
 RW 0.02% -0.12%   -0.17% -0.97%   -0.25% -1.53%   -0.39% -0.63%  
  (0.25) (-0.55)   (-0.95) (-2.64)   (-1.41) (-2.84)   (-3.11) (-3.24)  
 RL-RW -0.33% 0.20% -0.42%  1.40% 0.95% 0.59%  2.14% 2.35% -1.51%  0.20% -0.73% 0.26% 
  (-2.03) (0.76) (-1.35)  (5.14) (2.58) (1.26)  (6.01) (2.62) (-1.60)  (0.62) (-1.10) (0.39) 
                 
Contrarian Put Strategy 
              
Out-of-the-money RL 0.47% 0.01%   3.13% 0.01%   2.55% 0.08%   -0.78% 0.00%  
  (1.30) (0.24)   (1.08) (0.24)   (2.02) (0.66)   (-6.70) (-0.04)  
 RW -0.37% 0.81%   -1.58% 2.57%   13.75% 9.36%   -2.95% 0.74%  
  (-1.11) (2.09)   (-3.32) (2.96)   (4.50) (4.48)   (-9.27) (0.94)  
 RL-RW 0.85% -0.73% 1.57%  4.71% -2.33% 6.93%  -11.20% -8.46% -0.68%  2.17% -0.68% 2.77% 
  (1.73) (-2.04) (3.15)  (1.60) (-2.94) (2.25)  (-3.50) (-4.43) (-0.23)  (6.53) (-0.94) (3.73) 
At-the-Money RL 0.31% 0.35%   -0.41% 0.35%   5.47% 1.06%   -1.87% 0.78%  
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  (0.59) (1.52)   (-1.15) (1.52)   (4.48) (1.61)   (-7.35) (1.48)  
 RW -3.27% -0.66%   -5.11% 1.06%   4.87% 2.72%   -1.06% 0.26%  
  (-9.05) (-2.70)   (-10.51) (1.46)   (2.30) (3.29)   (-9.05) (0.97)  
 RL-RW 3.58% 0.90% 1.61%  4.70% -0.64% 3.79%  0.60% -1.49% 3.14%  -0.81% 0.47% -0.98% 
  (5.85) (3.01) (2.17)  (9.12) (-0.94) (4.70)  (0.34) (-1.57) (1.93)  (-3.22) (0.90) (-1.71) 
In-the-Money RL 0.12% 0.50%   0.29% 0.50%   0.28% 1.45%   -1.31% 0.66%  
  (1.07) (2.62)   (1.57) (2.62)   (0.85) (1.37)   (-6.96) (1.88)  
 RW -0.14% 0.01%   -1.25% 0.39%   -2.03% 0.38%   -0.77% -0.68%  
  (-0.49) (0.05)   (-4.07) (0.98)   (-6.52) (0.71)   (-3.99) (-2.39)  
 RL-RW 0.25% 0.44% -0.02%  1.54% 0.09% 1.24%  2.31% 0.98% 1.17%  -0.54% 1.22% -1.90% 
    (0.89) (1.73) (-0.06)   (4.70) (0.23) (2.75)   (5.66) (0.91) (1.05)   (-2.09) (2.99) (-3.83) 
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A 4.1: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies (continued) 
Panel 4A: This table presents the price to book value (price to BV) fundamental analysis for equity- and option-based contrarian trading strategies, from January 1997 to October 2006, for low-delta options 
at different levels of moneyness. The portfolios presented in the table are formed on the foundation of a two-way sort between past extreme returns and stocks earnings per share. The table represents the 
low price to BV (L) and the high price to BV (H) for equity- and option-based contrarian portfolios. The portfolio returns are average returns for an extreme portfolio formation period of one day, J = 1, and 
holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. An equity contrarian trading strategy buys equities for loser portfolio stocks and sells equities for winner portfolios, and when short-selling 
restrictions are applied, this is defined as a restricted equity strategy. The option-based contrarian strategies included in the table are equity-call, equity-put, synthetic call, synthetic put, contrarian call, and 
contrarian put option strategies. The study reports the findings for the winner, loser, and contrarian portfolios. The corresponding t-statistics are provided in parentheses. 
  K1  K5  K20  K60 
    H L H-L  H L H-L  H L H-L  H L H-L 
Equity RL 0.24% 0.18%   0.54% 0.24%   1.09% 2.09%   3.63% 4.74%  
  (4.89) (3.59)   (5.59) (6.96)   (5.30) (14.20)   (8.87) (15.91)  
 RW -0.12% -0.01%   -0.08% 0.14%   0.89% 1.93%   4.44% 5.26%  
  (-2.73) (-0.43)   (-1.03) (2.15)   (4.89) (13.39)   (11.91) (16.93)  
 RL-RW 0.35% 0.25% 0.10%  0.61% 0.09% 0.51%  0.19% 0.16% 0.10%  -0.80% -0.50% -0.20% 
  (5.94) (5.67) (1.43)  (5.48) (1.28) (3.81)  (0.81) (0.92) (0.36)  (-1.60) (-1.27) (-0.32) 
                 
Restricted Equity  RL 0.23% 0.18%   0.50% 0.23%   1.03% 2.02%   3.26% 4.53%  
  (4.90) (3.49)   (5.24) (6.74)   (5.02) (13.75)   (8.00) (15.07)  
 RW -0.09% -0.04%   -0.05% 0.01%   0.88% 1.16%   3.94% 3.14%  
  (-2.27) (-1.74)   (-0.70) (0.25)   (5.12) (10.05)   (11.12) (12.68)  
 RL-RW 0.32% 0.27% 0.04%  0.54% 0.21% 0.33%  0.14% 0.86% -0.72%  -0.67% 1.39% -2.06% 
  (5.66) (6.85) (0.66)  (5.01) (3.49) (2.62)  (0.61) (5.26) (-2.62)  (-1.36) (3.94) (-3.48) 
                 
Equity-Call Strategy  
             
Out-of-the-money RL 0.23% 0.14%   3.59% 4.75%   0.51% 0.00%   1.04% 1.59%  
  (4.52) (2.63)   (8.81) (15.94)   (5.30) (0.00)   (5.02) (9.86)  
 RW -0.09% -0.11%   -0.44% -0.14%   0.85% 0.23%   0.12% 0.07%  
  (-0.41) (-0.81)   (-4.66) (-1.40)   (0.68) (0.98)   (0.24) (0.23)  
 RL-RW 0.31% 0.31% 0.00%  3.96% 4.87% -0.83%  -0.33% -0.03% -0.31%  0.90% 1.51% -0.51% 
  (1.39) (2.21) (-0.02)  (9.67) (15.71) (-1.77)  (-0.27) (-0.14) (-0.25)  (1.78) (4.43) (-0.83) 
At-the-Money RL 0.23% 0.14%   0.53% 0.20%   1.04% 1.58%   3.63% 4.74%  
  (4.54) (2.58)   (5.45) (5.36)   (5.04) (9.83)   (8.88) (15.93)  
 RW -0.83% -0.91%   -1.69% -0.93%   -0.76% -0.36%   -0.25% -0.15%  
  (-3.16) (-6.74)   (-6.85) (-5.31)   (-2.86) (-2.06)   (-2.72) (-2.49)  
 RL-RW 1.04% 1.10% -0.09%  2.18% 1.13% 1.02%  1.77% 1.94% -0.11%  3.81% 4.87% -0.99% 
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  (4.01) (7.95) (-0.29)  (8.50) (6.29) (3.24)  (5.48) (8.48) (-0.28)  (9.23) (16.26) (-2.11) 
In-the-Money RL 0.23% 0.14%   0.53% 0.20%   1.04% 1.58%   3.63% 4.74%  
  (4.54) (2.58)   (5.45) (5.36)   (5.04) (9.83)   (8.88) (15.93)  
 RW -0.39% -0.62%   -0.80% -1.05%   -0.73% -0.42%   -0.73% -0.31%  
  (-3.27) (-6.42)   (-4.56) (-7.13)   (-2.70) (-2.12)   (-3.58) (-1.66)  
 RL-RW 0.61% 0.81% -0.22%  1.31% 1.24% 0.02%  1.74% 1.99% -0.14%  4.29% 5.03% -0.67% 
  (4.83) (7.93) (-1.36)  (6.81) (8.22) (0.06)  (5.30) (8.40) (-0.35)  (9.55) (14.83) (-1.25) 
                 
Equity-Put Strategy  
             
Out-of-the-money RL 0.23% 0.14%   3.63% 4.74%   0.53% 0.00%   1.04% 1.58%  
  (4.54) (2.58)   (8.88) (15.93)   (5.45) (0.00)   (5.04) (9.83)  
 RW 0.62% -0.30%   0.45% -0.04%   1.55% 0.16%   6.25% 1.25%  
  (0.95) (-2.69)   (1.05) (-0.13)   (1.55) (0.75)   (2.44) (2.50)  
 RL-RW 0.83% -0.10% 0.96%  4.02% 4.68% -0.59%  2.05% 0.36% 1.72%  7.17% 2.82% 4.54% 
  (1.30) (-0.87) (1.44)  (6.96) (11.18) (-0.85)  (2.07) (1.65) (1.70)  (2.84) (5.51) (1.78) 
At-the-Money RL 0.23% 0.14%   0.53% 0.20%   1.04% 1.58%   3.63% 4.74%  
  (4.54) (2.58)   (5.45) (5.36)   (5.04) (9.83)   (8.88) (15.93)  
 RW -0.29% -0.28%   -0.70% -0.18%   2.12% 0.30%   -0.12% -0.18%  
  (-1.30) (-1.91)   (-2.41) (-1.01)   (1.53) (1.41)   (-1.33) (-4.29)  
 RL-RW -0.06% -0.08% 0.01%  -0.17% 0.02% -0.20%  3.11% 1.87% 1.36%  3.45% 4.54% -1.03% 
  (-0.27) (-0.51) (0.05)  (-0.56) (0.13) (-0.57)  (2.27) (7.22) (0.96)  (8.40) (15.16) (-2.20) 
In-the-Money RL 0.23% 0.14%   0.53% 0.20%   1.04% 1.58%   3.63% 4.74%  
  (4.54) (2.58)   (5.45) (5.36)   (5.04) (9.83)   (8.88) (15.93)  
 RW 0.08% 0.02%   0.21% -0.07%   0.07% 0.02%   -0.35% -0.07%  
  (1.08) (0.34)   (1.51) (-0.92)   (0.50) (0.12)   (-5.35) (-1.06)  
 RL-RW 0.30% 0.22% 0.09%  0.73% 0.13% 0.60%  1.09% 1.59% -0.41%  3.22% 4.65% -1.37% 
  (3.38) (3.26) (0.89)  (4.42) (1.43) (3.25)  (4.57) (8.02) (-1.46)  (7.89) (15.37) (-2.95) 
                 
Synthetic Call Strategy  
             
Out-of-the-money RL 0.69% 0.18%   -0.43% 0.32%   0.37% 0.00%   -0.22% 0.58%  
  (0.57) (0.90)   (-1.69) (1.08)   (0.83) (0.00)   (-0.78) (1.90)  
 RW -0.09% -0.11%   -0.44% -0.14%   0.85% 0.24%   0.12% 0.07%  
  (-0.41) (-0.81)   (-4.66) (-1.40)   (0.68) (1.01)   (0.24) (0.24)  
 RL-RW 0.76% 0.05% 0.75%  0.01% 0.46% -0.46%  -0.47% -0.29% -0.15%  -0.33% 0.51% -0.86% 
  (0.63) (0.23) (0.59)  (0.03) (1.49) (-1.20)  (-0.37) (-0.98) (-0.11)  (-0.61) (1.19) (-1.24) 
At-the-Money RL -0.37% -0.13%   -0.11% -0.12%   -0.12% -0.13%   0.00% -0.14%  
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  (-3.44) (-2.23)   (-0.56) (-1.53)   (-0.73) (-0.99)   (-0.01) (-1.18)  
 RW -0.83% -0.91%   -1.69% -0.93%   -0.76% -0.36%   -0.25% -0.15%  
  (-3.16) (-6.74)   (-6.85) (-5.31)   (-2.86) (-2.06)   (-2.72) (-2.49)  
 RL-RW 0.46% 0.79% -0.33%  1.55% 0.81% 0.73%  0.63% 0.24% 0.39%  0.24% 0.00% 0.24% 
  (1.66) (5.13) (-1.06)  (5.00) (4.26) (2.01)  (2.05) (1.10) (1.03)  (1.27) (0.03) (1.03) 
In-the-Money RL 0.05% -0.09%   2.67% -0.06%   4.16% -0.36%   -0.13% -0.18%  
  (0.38) (-0.95)   (1.03) (-0.87)   (0.88) (-3.13)   (-2.26) (-3.15)  
 RW -0.39% -0.62%   -0.80% -1.05%   -0.73% -0.42%   -0.73% -0.31%  
  (-3.27) (-6.42)   (-4.56) (-7.13)   (-2.70) (-2.12)   (-3.58) (-1.66)  
 RL-RW 0.43% 0.56% -0.14%  3.41% 0.99% 2.44%  4.81% 0.06% 4.83%  0.60% 0.13% 0.47% 
  (2.61) (4.91) (-0.69)  (1.34) (6.32) (0.94)  (1.04) (0.27) (1.02)  (2.88) (0.70) (1.71) 
                 
Synthetic Put Strategy  
             
Out-of-the-money RL 0.66% 0.24%   0.16% -0.09%   0.94% 0.00%   3.19% 4.97%  
  (1.49) (2.08)   (0.47) (-1.76)   (2.18) (0.00)   (3.00) (2.73)  
 RW 0.62% -0.30%   0.45% -0.04%   1.55% 0.16%   6.25% 1.25%  
  (0.95) (-2.69)   (1.05) (-0.13)   (1.55) (0.75)   (2.44) (2.50)  
 RL-RW 0.04% 0.40% -0.38%  -0.29% -0.05% -0.24%  -0.60% -0.06% -0.55%  -3.01% 3.71% -6.84% 
  (0.05) (2.82) (-0.47)  (-0.55) (-0.17) (-0.40)  (-0.57) (-0.27) (-0.51)  (-1.10) (2.01) (-2.14) 
At-the-Money RL -0.21% -0.03%   -0.43% -0.14%   0.72% 0.07%   0.01% -0.17%  
  (-1.27) (-0.69)   (-2.61) (-1.74)   (1.83) (0.53)   (0.06) (-2.13)  
 RW -0.29% -0.28%   -0.70% -0.18%   2.12% 0.30%   -0.12% -0.18%  
  (-1.33) (-1.91)   (-2.42) (-1.01)   (1.53) (1.41)   (-1.33) (-4.29)  
 RL-RW 0.08% 0.14% 0.01%  0.27% 0.04% 0.27%  -1.37% -0.23% -1.18%  0.12% 0.01% 0.11% 
  (0.30) (0.82) (0.05)  (0.82) (0.19) (0.71)  (-0.97) (-0.95) (-0.80)  (0.78) (0.16) (0.60) 
In-the-Money RL 1.19% 0.12%   1.16% 0.02%   3.58% 0.05%   0.00% -0.01%  
  (1.11) (1.64)   (1.09) (0.31)   (1.03) (0.52)   (-0.02) (-0.12)  
 RW 0.08% 0.02%   0.21% -0.07%   0.07% 0.02%   -0.35% -0.07%  
  (1.08) (0.34)   (1.51) (-0.92)   (0.50) (0.12)   (-5.35) (-1.06)  
 RL-RW 1.09% 0.00% 1.12%  0.93% 0.09% 0.87%  3.45% 0.03% 3.49%  0.34% 0.06% 0.29% 
  (1.03) (-0.02) (1.03)  (0.88) (0.95) (0.80)  (1.00) (0.22) (0.99)  (3.32) (0.60) (1.88) 
                 
Contrarian Call Strategy  
             
Out-of-the-money RL 1.06% 0.48%   0.29% -0.56%   2.17% 0.00%   0.49% 1.03%  
  (1.21) (2.54)   (0.55) (-1.66)   (2.37) (0.00)   (0.49) (2.02)  
 RW 0.44% 0.16%   -0.30% -0.49%   2.92% 1.38%   2.07% -0.82%  
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  (0.65) (0.42)   (-1.32) (-2.27)   (1.82) (1.82)   (1.59) (-1.34)  
 RL-RW 0.38% 0.45% -0.07%  0.52% -0.07% 0.61%  -1.21% -0.76% -0.27%  -1.66% 1.84% -3.48% 
  (0.41) (0.88) (-0.06)  (1.15) (-0.21) (1.12)  (-0.70) (-0.98) (-0.14)  (-1.16) (2.43) (-2.16) 
At-the-Money RL -1.18% 0.03%   -1.30% 0.28%   -0.72% 0.54%   -0.83% 0.83%  
  (-1.76) (0.29)   (-2.30) (0.80)   (-1.34) (2.10)   (-2.09) (2.73)  
 RW -1.72% -0.53%   -2.06% 0.36%   -1.00% -0.23%   -0.18% -0.03%  
  (-4.18) (-1.44)   (-3.29) (0.45)   (-2.14) (-0.54)   (-1.09) (-0.20)  
 RL-RW 0.84% 0.81% 0.19%  1.09% -0.08% 1.22%  0.46% 0.76% -0.23%  -0.44% 0.86% -1.32% 
  (1.33) (1.61) (0.29)  (1.54) (-0.09) (1.09)  (0.82) (1.66) (-0.32)  (-1.43) (2.56) (-3.00) 
In-the-Money RL -0.66% -0.14%   -0.25% -0.20%   0.52% -0.20%   -1.18% -0.36%  
  (-2.00) (-0.74)   (-0.56) (-1.74)   (0.94) (-0.68)   (-5.15) (-2.20)  
 RW -1.04% -0.51%   -1.68% -1.09%   -0.63% -0.66%   -0.93% -1.10%  
  (-4.80) (-1.92)   (-4.76) (-3.19)   (-1.28) (-1.53)   (-2.19) (-2.46)  
 RL-RW 0.55% 0.31% 0.21%  1.49% 0.88% 0.57%  0.99% 0.45% 0.56%  0.07% 0.72% -0.66% 
  (1.84) (1.13) (0.52)  (3.43) (2.57) (1.03)  (1.78) (1.01) (0.77)  (0.19) (1.73) (-1.27) 
                 
Contrarian Put Strategy  
             
Out-of-the-money RL 0.32% 0.06%   -0.54% -0.03%   1.40% 0.00%   7.47% 0.44%  
  (0.90) (1.18)   (-0.73) (-0.41)   (1.69) (0.00)   (2.57) (1.71)  
 RW 1.69% 0.45%   -0.27% -0.46%   3.25% 1.56%   15.79% 17.53%  
  (1.83) (2.88)   (-0.85) (-2.37)   (3.42) (3.16)   (5.15) (5.71)  
 RL-RW -1.51% -0.35% -1.14%  -0.03% 0.43% -0.47%  -2.47% -1.46% -1.00%  -11.64% -16.95% 5.42% 
  (-1.61) (-1.91) (-1.18)  (-0.06) (2.12) (-0.84)  (-2.39) (-2.92) (-0.92)  (-3.38) (-5.57) (1.20) 
At-the-Money RL -0.71% 0.81%   -1.73% 0.72%   7.55% 2.49%   -1.13% -0.62%  
  (-1.33) (2.57)   (-2.70) (1.74)   (3.23) (3.11)   (-5.12) (-4.54)  
 RW -0.65% -0.36%   -0.77% -0.51%   7.39% 2.34%   -1.08% -1.78%  
  (-2.41) (-1.69)   (-2.26) (-1.75)   (4.40) (3.16)   (-3.73) (-8.66)  
 RL-RW 0.07% 1.07% -1.00%  -0.65% 1.22% -1.86%  -1.21% 0.15% -1.39%  0.16% 1.16% -1.02% 
  (0.14) (2.43) (-1.49)  (-1.15) (2.44) (-2.47)  (-0.75) (0.14) (-0.72)  (0.51) (5.25) (-2.79) 
In-the-Money RL 0.35% 0.10%   1.01% 0.19%   -1.37% -0.39%   -0.99% -0.53%  
  (1.17) (0.61)   (1.72) (0.96)   (-2.76) (-0.82)   (-4.48) (-3.38)  
 RW -0.11% 0.13%   -0.15% -0.40%   1.20% -0.14%   -1.02% 0.36%  
  (-0.82) (0.89)   (-0.71) (-2.23)   (2.87) (-0.46)   (-5.07) (1.19)  
 RL-RW 0.31% 0.06% 0.26%  0.72% 0.59% 0.14%  -1.97% -0.25% -1.76%  0.44% -0.89% 1.36% 
    (1.61) (0.24) (0.87)   (1.96) (2.31) (0.31)   (-4.02) (-0.47) (-2.44)   (1.89) (-2.71) (3.45) 
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A 4.1: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies (continued) 
Panel 4B: This table presents the price to book value (price to BV) fundamental analysis for equity- and option-based contrarian trading strategies, from January 1997 to October 2006, for low-
delta options at different levels of moneyness. The portfolios presented in the table are formed on the foundation of a two-way sort between past extreme returns and stocks earnings per share. 
The table represents the low price to BV (L) and the high price to BV (H) for equity- and option-based contrarian portfolios. The portfolio returns are average returns for an extreme portfolio 
formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. An equity contrarian trading strategy buys equities for loser portfolio stocks and sells 
equities for winner portfolios, and when short-selling restrictions are applied, this is defined as a restricted equity strategy. The option-based contrarian strategies included in the table are equity-
call, equity-put, synthetic call, synthetic put, contrarian call, and contrarian put option strategies. The study reports the findings for the winner, loser, and contrarian portfolios. The corresponding t-
statistics are provided in parentheses. 
                 
                 
Equity RL 0.24% 0.03%   0.79% 0.03%   2.26% -1.59%   5.85% -2.20%  
  (8.62) (0.42)   (13.31) (0.42)   (19.86) (-4.82)   (30.84) (-5.19)  
 RW -0.01% -0.25%   0.18% -0.94%   1.51% -1.94%   5.15% -1.37%  
  (-0.54) (-2.46)   (3.24) (-5.97)   (13.71) (-5.92)   (27.17) (-3.30)  
 RL-RW 0.24% 0.28% 0.14%  0.59% 0.95% 0.63%  0.72% 0.33% -0.23%  0.64% -0.82% -1.01% 
  (7.41) (2.24) (0.96)  (8.62) (5.59) (2.63)  (5.56) (0.76) (-0.72)  (2.88) (-1.57) (-2.00) 
                 
Restricted Equity  RL 0.23% 0.03%   0.77% 0.03%   2.22% -1.71%   5.82% -2.72%  
  (8.36) (0.36)   (13.01) (0.36)   (19.45) (-5.17)   (30.57) (-6.37)  
 RW -0.03% -0.23%   0.13% -0.72%   1.26% -1.96%   4.49% -2.49%  
  (-1.30) (-2.47)   (2.44) (-5.73)   (12.23) (-7.10)   (25.37) (-7.18)  
 RL-RW 0.25% 0.25% 0.10%  0.63% 0.73% 0.60%  0.92% 0.23% -0.27%  1.25% -0.25% -1.08% 
  (7.95) (2.12) (0.66)  (9.43) (5.10) (2.53)  (7.34) (0.57) (-0.85)  (5.83) (-0.51) (-2.17) 
                 
Equity-Call Strategy 
              
Out-of-the-money RL 0.26% 0.13%   0.74% 0.13%   2.62% 0.23%   7.07% 2.08%  
  (9.59) (2.50)   (13.95) (2.50)   (21.74) (0.87)   (32.66) (4.01)  
 RW -1.37% 0.23%   -1.49% -0.27%   -0.16% 0.12%   -0.78% -0.03%  
  (-8.51) (1.08)   (-6.51) (-1.36)   (-0.59) (0.29)   (-3.34) (-0.08)  
 RL-RW 1.60% -0.09% -0.06%  2.17% 0.40% 0.52%  2.70% 0.11% -0.44%  7.62% 2.06% -0.75% 
  (10.04) (-0.43) (-0.28)  (9.60) (1.98) (1.38)  (9.84) (0.23) (-0.93)  (25.44) (3.36) (-1.27) 
At-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW -0.95% -0.27%   -1.52% -0.53%   -0.34% 0.03%   -0.43% -0.07%  
  (-6.74) (-3.52)   (-7.19) (-4.43)   (-2.00) (0.21)   (-2.68) (-0.65)  
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 RL-RW 1.18% 0.39% 0.14%  2.21% 0.64% 0.63%  2.87% 0.20% -0.23%  7.27% 2.11% -1.01% 
  (8.45) (4.29) (0.96)  (10.52) (5.04) (2.63)  (14.85) (0.68) (-0.72)  (28.51) (4.09) (-2.00) 
In-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW -0.12% -0.09%   -0.23% -0.55%   -0.13% -0.24%   -0.22% -0.34%  
  (-2.50) (-0.83)   (-2.35) (-4.17)   (-1.33) (-0.60)   (-2.99) (-4.45)  
 RL-RW 0.37% 0.21% -0.09%  0.95% 0.67% 0.43%  2.67% 0.47% -0.55%  7.07% 2.37% -0.93% 
  (7.02) (1.94) (-0.75)  (8.81) (4.82) (2.56)  (18.54) (1.00) (-1.65)  (32.08) (4.64) (-2.03) 
                 
Equity-Put Strategy 
              
Out-of-the-money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW 0.57% 0.68%   3.55% 1.64%   5.73% 4.74%   -0.20% 1.43%  
  (1.85) (1.08)   (1.23) (1.66)   (2.55) (2.56)   (-2.13) (2.24)  
 RL-RW 0.81% 0.79% 0.79%  4.20% 1.72% 1.01%  8.15% 4.83% 2.41%  6.66% 3.43% -0.67% 
  (2.68) (1.28) (0.99)  (1.49) (1.78) (0.72)  (3.70) (2.67) (0.78)  (28.72) (4.33) (-1.12) 
At-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW -0.20% -0.01%   -0.17% 0.16%   1.95% 0.67%   -0.33% 0.14%  
  (-1.61) (-0.19)   (-1.07) (1.75)   (1.92) (1.70)   (-2.26) (0.75)  
 RL-RW 0.05% 0.11% 0.14%  0.55% 0.28% 0.32%  4.45% 0.88% 1.71%  6.53% 2.18% -0.87% 
  (0.44) (1.32) (0.77)  (3.38) (2.76) (1.36)  (4.44) (1.94) (1.21)  (25.59) (4.07) (-1.84) 
In-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW 0.10% 0.09%   -0.02% 0.15%   0.25% 0.48%   -0.16% 0.86%  
  (1.59) (1.33)   (-0.31) (2.04)   (0.83) (3.02)   (-1.38) (2.64)  
 RL-RW 0.35% 0.22% -0.05%  0.70% 0.27% 0.48%  2.78% 0.70% -0.34%  6.69% 2.88% -1.36% 
  (5.21) (2.57) (-0.45)  (7.63) (3.14) (3.24)  (9.03) (2.36) (-1.23)  (28.04) (4.87) (-2.68) 
                 
Synthetic Call Strategy 
              
Out-of-the-money RL 1.70% 0.32%   0.43% 0.32%   -0.26% 1.46%   -0.16% -0.05%  
  (1.04) (1.11)   (1.07) (1.11)   (-0.71) (1.23)   (-1.33) (-0.41)  
 RW -1.37% 0.23%   -1.48% -0.28%   -0.15% 0.12%   -0.78% -0.03%  
  (-8.52) (1.08)   (-6.47) (-1.39)   (-0.58) (0.29)   (-3.34) (-0.08)  
 RL-RW 3.00% 0.09% 1.18%  1.87% 0.58% 1.41%  -0.10% 1.31% 0.53%  0.61% -0.02% 0.27% 
  (1.88) (0.27) (0.94)  (4.19) (1.69) (1.74)  (-0.23) (1.07) (0.83)  (2.48) (-0.05) (0.67) 
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At-the-Money RL -0.94% -0.05%   0.00% -0.05%   -0.08% 0.19%   -0.19% 0.16%  
  (-4.24) (-0.45)   (0.01) (-0.45)   (-0.27) (1.11)   (-1.98) (1.38)  
 RW -0.95% -0.27%   -1.52% -0.53%   -0.34% 0.03%   -0.43% -0.07%  
  (-6.74) (-3.52)   (-7.19) (-4.43)   (-2.00) (0.21)   (-2.68) (-0.65)  
 RL-RW 0.02% 0.21% -0.04%  1.49% 0.46% 0.20%  0.25% 0.16% -0.15%  0.24% 0.22% 0.16% 
  (0.07) (1.59) (-0.18)  (3.02) (2.88) (0.58)  (0.82) (0.68) (-0.40)  (1.33) (1.45) (0.64) 
In-the-Money RL -0.09% -0.01%   0.21% -0.01%   0.30% -0.31%   -0.39% -0.40%  
  (-0.91) (-0.06)   (1.27) (-0.06)   (1.34) (-1.54)   (-1.62) (-2.53)  
 RW -0.12% -0.09%   -0.23% -0.55%   -0.13% -0.24%   -0.22% -0.34%  
  (-2.50) (-0.83)   (-2.35) (-4.17)   (-1.33) (-0.60)   (-2.99) (-4.45)  
 RL-RW 0.03% 0.08% -0.08%  0.43% 0.53% 2.98%  0.43% -0.07% 3.99%  -0.17% -0.05% -0.19% 
  (0.30) (0.55) (-0.46)  (2.44) (3.26) (1.14)  (1.85) (-0.16) (0.84)  (-0.70) (-0.32) (-0.67) 
                 
Synthetic Put Strategy 
              
Out-of-the-money RL -0.76% 0.08%   -1.12% 0.08%   1.65% 2.10%   -0.84% 0.53%  
  (-4.61) (0.67)   (-4.09) (0.67)   (1.26) (3.63)   (-4.30) (1.87)  
 RW 0.57% 0.68%   3.55% 1.64%   5.73% 4.74%   -0.20% 1.43%  
  (1.85) (1.08)   (1.23) (1.66)   (2.55) (2.56)   (-2.13) (2.24)  
 RL-RW -1.30% -0.59% -0.68%  -4.57% -1.51% -0.37%  -4.01% -2.55% 1.88%  -0.61% -0.87% -0.39% 
  (-3.76) (-0.93) (-0.82)  (-1.61) (-1.57) (-0.26)  (-1.58) (-1.35) (0.40)  (-2.90) (-1.28) (-0.63) 
At-the-Money RL -1.28% -0.03%   -2.18% -0.03%   0.13% 0.20%   -0.25% 0.28%  
  (-5.34) (-0.32)   (-7.84) (-0.32)   (0.28) (1.61)   (-3.73) (1.14)  
 RW -0.20% -0.01%   -0.17% 0.16%   1.95% 0.67%   -0.33% 0.14%  
  (-1.62) (-0.19)   (-1.09) (1.75)   (1.92) (1.70)   (-2.26) (0.75)  
 RL-RW -1.04% -0.02% -0.20%  -1.95% -0.19% -0.74%  -1.78% -0.45% -1.28%  0.08% 0.14% -0.22% 
  (-4.01) (-0.14) (-0.66)  (-6.36) (-1.45) (-2.32)  (-1.64) (-1.13) (-0.87)  (0.50) (0.45) (-0.76) 
In-the-Money RL -0.06% 0.03%   -0.65% 0.03%   -0.83% 0.05%   -0.01% -0.33%  
  (-0.68) (0.55)   (-4.92) (0.55)   (-4.69) (0.45)   (-0.03) (-4.01)  
 RW 0.10% 0.09%   -0.02% 0.15%   0.25% 0.48%   -0.16% 0.86%  
  (1.59) (1.33)   (-0.31) (2.04)   (0.83) (3.02)   (-1.38) (2.64)  
 RL-RW -0.16% -0.06% 1.33%  -0.61% -0.12% 1.06%  -1.05% -0.41% 3.46%  0.15% -1.16% -0.03% 
  (-1.53) (-0.70) (1.23)  (-4.12) (-1.30) (0.97)  (-3.13) (-2.13) (0.99)  (0.50) (-3.56) (-0.10) 
                 
Contrarian Call Strategy 
              
Out-of-the-money RL 3.76% 1.00%   6.19% 1.00%   2.09% 1.94%   -0.49% -0.88%  
  (4.03) (4.06)   (4.93) (4.06)   (1.95) (1.43)   (-1.94) (-5.26)  
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 RW -1.19% -0.51%   -1.00% 0.53%   1.03% 0.33%   0.03% 2.61%  
  (-5.95) (-1.77)   (-2.84) (0.87)   (2.43) (0.44)   (0.08) (2.86)  
 RL-RW 4.95% 1.44% 0.81%  7.19% 0.52% 6.48%  1.07% 1.61% 1.16%  -0.52% -3.19% 0.22% 
  (5.31) (4.10) (0.60)  (5.92) (0.88) (3.15)  (0.99) (1.07) (0.88)  (-1.26) (-3.99) (0.30) 
At-the-Money RL -0.09% -0.15%   1.15% -0.15%   0.71% 0.38%   0.56% -0.32%  
  (-0.12) (-0.91)   (2.37) (-0.91)   (1.86) (0.81)   (2.93) (-2.05)  
 RW -0.84% -0.29%   -1.26% -0.75%   0.15% 0.28%   0.54% 0.21%  
  (-4.51) (-1.49)   (-4.52) (-2.43)   (0.59) (0.90)   (2.24) (0.62)  
 RL-RW 0.75% 0.12% -0.62%  2.41% 0.52% 1.16%  0.56% 0.10% -2.21%  0.02% -0.47% -0.79% 
  (1.05) (0.53) (-0.91)  (4.91) (1.70) (1.50)  (1.41) (0.20) (-3.08)  (0.08) (-1.49) (-1.85) 
In-the-Money RL -0.31% 0.10%   1.24% 0.10%   1.89% 1.07%   -0.19% -1.40%  
  (-1.91) (0.47)   (4.43) (0.47)   (4.81) (1.26)   (-0.52) (-2.01)  
 RW 0.02% -0.12%   -0.17% -0.97%   -0.25% -1.53%   -0.39% -0.63%  
  (0.25) (-0.55)   (-0.95) (-2.64)   (-1.41) (-2.84)   (-3.11) (-3.24)  
 RL-RW -0.33% 0.20% -0.42%  1.40% 0.95% 0.28%  2.14% 2.35% -2.16%  0.20% -0.73% -1.01% 
  (-2.03) (0.76) (-1.27)  (5.14) (2.58) (0.56)  (6.01) (2.62) (-3.11)  (0.62) (-1.10) (-1.91) 
                 
Contrarian Put Strategy 
              
Out-of-the-money RL 0.47% 0.01%   3.13% 0.01%   2.55% 0.08%   -0.78% 0.00%  
  (1.30) (0.24)   (1.08) (0.24)   (2.02) (0.66)   (-6.70) (-0.04)  
 RW -0.37% 0.81%   -1.58% 2.57%   13.75% 9.36%   -2.95% 0.74%  
  (-1.11) (2.09)   (-3.32) (2.96)   (4.50) (4.48)   (-9.27) (0.94)  
 RL-RW 0.85% -0.73% 0.89%  4.71% -2.33% 7.06%  -11.20% -8.46% -12.93%  2.17% -0.68% -1.95% 
  (1.73) (-2.04) (1.79)  (1.60) (-2.94) (1.19)  (-3.50) (-4.43) (-2.56)  (6.53) (-0.94) (-4.21) 
At-the-Money RL 0.31% 0.35%   -0.41% 0.35%   5.47% 1.06%   -1.87% 0.78%  
  (0.59) (1.52)   (-1.15) (1.52)   (4.48) (1.61)   (-7.35) (1.48)  
 RW -3.27% -0.66%   -5.11% 1.06%   4.87% 2.72%   -1.06% 0.26%  
  (-9.05) (-2.70)   (-10.51) (1.46)   (2.30) (3.29)   (-9.05) (0.97)  
 RL-RW 3.58% 0.90% -0.11%  4.70% -0.64% -0.41%  0.60% -1.49% -0.87%  -0.81% 0.47% 0.12% 
  (5.85) (3.01) (-0.18)  (9.12) (-0.94) (-0.55)  (0.34) (-1.57) (-0.40)  (-3.22) (0.90) (0.30) 
In-the-Money RL 0.12% 0.50%   0.29% 0.50%   0.28% 1.45%   -1.31% 0.66%  
  (1.07) (2.62)   (1.57) (2.62)   (0.85) (1.37)   (-6.96) (1.88)  
 RW -0.14% 0.01%   -1.25% 0.39%   -2.03% 0.38%   -0.77% -0.68%  
  (-0.49) (0.05)   (-4.07) (0.98)   (-6.52) (0.71)   (-3.99) (-2.39)  
 RL-RW 0.25% 0.44% -0.07%  1.54% 0.09% -0.27%  2.31% 0.98% -0.03%  -0.54% 1.22% -1.90% 
    (0.89) (1.73) (-0.15)   (4.70) (0.23) (-0.68)   (5.66) (0.91) (-0.04)   (-2.09) (2.99) (-4.56) 
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A 4.1: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies (continued) 
Panel 5A: This table presents the B/M fundamental analysis for equity- and option-based contrarian trading strategies, from January 1997 to October 2006, for low-delta options at 
different levels of moneyness. The portfolios presented in the table are formed on the foundation of a two-way sort between past extreme returns and stocks earnings per share. The 
table represents the low B/M (L) and the high B/M (H) for equity- and option-based contrarian portfolios. The portfolio returns are average returns for an extreme portfolio formation 
period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. An equity contrarian trading strategy buys equities for loser portfolio stocks and sells 
equities for winner portfolios, and when short-selling restrictions are applied, this is defined as a restricted equity strategy. The option-based contrarian strategies included in the table 
are equity-call, equity-put, synthetic call, synthetic put, contrarian call, and contrarian put option strategies. The study reports the findings for the winner, loser, and contrarian portfolios. 
The corresponding t-statistics are provided in parentheses. 
  K1  K5  K20  K60 
    H L H-L  H L H-L  H L H-L  H L H-L 
Equity RL 0.26% 0.18%   0.82% 0.23%   2.60% 1.24%   8.20% 1.78%  
  (6.27) (3.59)   (9.82) (6.06)   (14.28) (7.13)   (20.12) (5.49)  
 RW 0.01% -0.10%   0.24% -0.09%   2.46% 0.86%   8.33% 2.93%  
  (0.27) (-2.83)   (3.08) (-1.26)   (14.15) (5.62)   (22.76) (8.98)  
 RL-RW 0.24% 0.34% -0.09%  0.57% 0.33% 0.19%  0.16% 0.38% -0.26%  -0.06% -1.15% 1.04% 
  (4.47) (6.90) (-1.19)  (5.41) (4.12) (1.40)  (0.71) (1.91) (-0.88)  (-0.13) (-2.78) (1.60) 
                 
Restricted Equity  RL 0.24% 0.18%   0.80% 0.25%   2.55% 1.18%   7.94% 1.58%  
  (5.85) (3.49)   (9.46) (6.40)   (13.96) (6.81)   (19.43) (4.87)  
 RW -0.02% -0.11%   0.08% -0.07%   1.46% 0.78%   5.13% 2.54%  
  (-0.68) (-3.48)   (1.36) (-1.12)   (11.19) (5.56)   (18.55) (8.36)  
 RL-RW 0.25% 0.35% -0.10%  0.69% 0.32% 0.37%  1.06% 0.40% 0.66%  2.75% -0.96% 3.70% 
  (5.20) (7.79) (-1.56)  (7.26) (4.41) (3.06)  (5.34) (2.11) (2.44)  (6.17) (-2.38) (6.23) 
                 
Equity-Call Strategy  
             
Out-of-the-money RL 0.25% 0.14%   8.23% 1.72%   0.80% 0.00%   2.60% 0.61%  
  (5.98) (2.63)   (20.15) (5.33)   (9.49) (0.00)   (14.25) (3.23)  
 RW -0.26% -0.38%   -0.26% -0.03%   -0.02% 0.52%   -0.37% 0.18%  
  (-1.82) (-1.87)   (-1.98) (-0.21)   (-0.07) (0.64)   (-1.53) (0.46)  
 RL-RW 0.49% 0.57% -0.07%  8.22% 1.75% 6.46%  0.80% -0.33% 1.13%  2.89% 0.44% 2.48% 
  (3.39) (2.75) (-0.26)  (19.97) (4.95) (12.83)  (2.92) (-0.40) (1.30)  (10.22) (1.05) (4.90) 
At-the-Money RL 0.25% 0.14%   0.81% 0.19%   2.61% 0.63%   8.21% 1.78%  
  (6.02) (2.58)   (9.56) (4.47)   (14.30) (3.30)   (20.14) (5.49)  
 RW -1.02% -1.08%   -1.14% -1.61%   -0.32% -0.27%   -0.20% -0.06%  
  (-6.40) (-6.14)   (-5.06) (-7.57)   (-1.46) (-1.18)   (-3.11) (-0.87)  
 RL-RW 1.23% 1.26% -0.02%  1.88% 1.80% 0.02%  2.83% 0.90% 2.00%  8.15% 1.83% 6.35% 
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  (7.82) (7.15) (-0.07)  (8.18) (8.28) (0.07)  (10.57) (3.10) (5.10)  (20.48) (5.57) (13.28) 
In-the-Money RL 0.25% 0.14%   0.81% 0.19%   2.61% 0.63%   8.21% 1.78%  
  (6.02) (2.58)   (9.56) (4.47)   (14.30) (3.30)   (20.14) (5.49)  
 RW -0.76% -0.60%   -0.89% -1.12%   -0.26% -0.62%   -0.39% -0.52%  
  (-6.63) (-5.32)   (-5.23) (-6.66)   (-1.29) (-2.83)   (-1.55) (-2.83)  
 RL-RW 0.98% 0.79% 0.20%  1.64% 1.30% 0.31%  2.78% 1.24% 1.53%  8.33% 2.29% 6.08% 
  (8.25) (6.68) (1.24)  (8.94) (7.59) (1.24)  (10.96) (4.50) (4.17)  (18.36) (6.33) (10.93) 
                 
Equity-Put Strategy  
             
Out-of-the-money RL 0.25% 0.14%   8.21% 1.78%   0.81% 0.00%   2.61% 0.63%  
  (6.02) (2.58)   (20.14) (5.49)   (9.56) (0.00)   (14.30) (3.30)  
 RW -0.37% 0.86%   -0.73% 0.67%   -0.39% 2.12%   -0.24% 6.90%  
  (-2.87) (0.92)   (-4.90) (1.87)   (-2.52) (1.51)   (-1.04) (2.45)  
 RL-RW -0.11% 1.05% -1.18%  7.25% 2.44% 4.81%  0.41% 2.30% -2.01%  2.30% 7.50% -5.34% 
  (-0.86) (1.12) (-1.22)  (17.35) (5.18) (8.04)  (2.39) (1.65) (-1.40)  (8.28) (2.66) (-1.85) 
At-the-Money RL 0.25% 0.14%   0.81% 0.19%   2.61% 0.63%   8.21% 1.78%  
  (6.02) (2.58)   (9.56) (4.47)   (14.30) (3.30)   (20.14) (5.49)  
 RW -0.50% -0.41%   -0.47% -0.88%   -0.23% 2.25%   -0.20% -0.13%  
  (-3.78) (-1.94)   (-2.37) (-4.16)   (-1.57) (1.55)   (-3.36) (-1.76)  
 RL-RW -0.24% -0.22% -0.02%  0.33% -0.69% 0.96%  2.30% 2.87% -0.62%  7.76% 1.64% 6.15% 
  (-1.76) (-1.03) (-0.06)  (1.56) (-3.18) (3.15)  (10.23) (1.97) (-0.41)  (19.42) (4.98) (12.92) 
In-the-Money RL 0.25% 0.14%   0.81% 0.19%   2.61% 0.63%   8.21% 1.79%  
  (6.03) (2.58)   (9.57) (4.46)   (14.32) (3.33)   (20.14) (5.51)  
 RW -0.03% 0.19%   -0.09% 0.13%   -0.03% -0.16%   -0.13% -0.30%  
  (-0.39) (3.03)   (-0.92) (1.13)   (-0.16) (-1.31)   (-1.29) (-4.42)  
 RL-RW 0.22% 0.38% -0.16%  0.70% 0.32% 0.34%  2.50% 0.47% 2.05%  7.83% 1.48% 6.38% 
  (2.68) (4.89) (-1.50)  (5.72) (2.56) (1.99)  (10.94) (2.17) (7.02)  (19.29) (4.47) (13.23) 
                 
Synthetic Call Strategy  
             
Out-of-the-money RL -0.29% 0.18%   -0.38% 0.44%   -0.10% 0.00%   0.06% 0.69%  
  (-2.14) (0.90)   (-1.44) (1.23)   (-0.46) (0.00)   (0.28) (1.57)  
 RW -0.26% -0.38%   -0.26% -0.03%   -0.02% 0.52%   -0.37% 0.18%  
  (-1.82) (-1.87)   (-1.98) (-0.21)   (-0.06) (0.64)   (-1.53) (0.47)  
 RL-RW -0.03% 1.00% -1.10%  -0.11% 0.47% -0.60%  -0.08% 0.10% -0.19%  0.41% 0.51% -0.10% 
  (-0.16) (1.03) (-1.09)  (-0.40) (1.23) (-1.29)  (-0.25) (0.08) (-0.14)  (1.37) (0.89) (-0.15) 
At-the-Money RL -0.26% -0.13%   -0.39% -0.30%   -0.34% 0.06%   -0.43% 0.34%  
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  (-2.93) (-2.23)   (-2.95) (-3.01)   (-2.80) (0.33)   (-4.08) (1.19)  
 RW -1.02% -1.08%   -1.14% -1.61%   -0.32% -0.27%   -0.20% -0.06%  
  (-6.40) (-6.14)   (-5.06) (-7.57)   (-1.46) (-1.18)   (-3.11) (-0.87)  
 RL-RW 0.73% 0.77% -0.04%  0.72% 1.31% -0.59%  -0.03% 0.33% -0.35%  -0.22% 0.40% -0.62% 
  (4.13) (3.88) (-0.15)  (2.90) (5.53) (-1.72)  (-0.11) (1.17) (-0.96)  (-1.87) (1.35) (-1.95) 
In-the-Money RL -0.05% -0.09%   -0.13% -0.03%   -0.25% -0.46%   -0.18% -0.10%  
  (-0.63) (-0.95)   (-1.72) (-0.34)   (-2.42) (-2.69)   (-2.74) (-1.40)  
 RW -0.76% -0.60%   -0.89% -1.12%   -0.26% -0.62%   -0.39% -0.52%  
  (-6.63) (-5.32)   (-5.23) (-6.66)   (-1.29) (-2.83)   (-1.55) (-2.83)  
 RL-RW 0.69% 0.57% 0.12%  0.73% 1.08% -0.36%  0.01% 0.16% -0.15%  0.20% 0.42% -0.22% 
  (5.21) (4.03) (0.62)  (4.16) (5.80) (-1.40)  (0.06) (0.63) (-0.44)  (0.81) (2.19) (-0.70) 
                 
Synthetic Put Strategy  
             
Out-of-the-money RL -0.02% 0.24%   -0.13% 0.00%   -0.01% 0.00%   0.85% 5.16%  
  (-0.34) (2.08)   (-3.62) (0.01)   (-0.06) (0.00)   (2.95) (3.92)  
 RW -0.37% 0.86%   -0.73% 0.67%   -0.39% 2.12%   -0.24% 6.90%  
  (-2.87) (0.92)   (-4.90) (1.87)   (-2.52) (1.51)   (-1.04) (2.45)  
 RL-RW 0.34% -0.18% 0.52%  0.58% -0.67% 1.28%  0.37% -1.44% 1.86%  1.05% -1.74% 2.83% 
  (2.56) (-0.17) (0.48)  (4.06) (-1.69) (3.11)  (1.78) (-0.97) (1.21)  (3.00) (-0.56) (0.89) 
At-the-Money RL -0.14% -0.03%   -0.22% -0.19%   -0.11% 0.48%   -0.08% -0.13%  
  (-1.23) (-0.69)   (-2.01) (-1.54)   (-0.93) (1.67)   (-0.86) (-1.24)  
 RW -0.50% -0.42%   -0.47% -0.88%   -0.23% 2.25%   -0.20% -0.13%  
  (-3.78) (-1.97)   (-2.37) (-4.19)   (-1.57) (1.55)   (-3.36) (-1.76)  
 RL-RW 0.35% 0.23% 0.08%  0.25% 0.69% -0.46%  0.12% -1.77% 1.93%  0.12% 0.00% 0.12% 
  (2.11) (0.94) (0.28)  (1.14) (2.84) (-1.39)  (0.66) (-1.20) (1.28)  (1.11) (-0.02) (0.72) 
In-the-Money RL -0.01% 0.12%   -0.07% 0.04%   0.15% -0.02%   0.01% -0.14%  
  (-0.10) (1.64)   (-1.05) (0.69)   (0.92) (-0.20)   (0.10) (-2.40)  
 RW -0.03% 0.19%   -0.09% 0.13%   -0.03% -0.16%   -0.13% -0.30%  
  (-0.39) (3.04)   (-0.92) (1.13)   (-0.16) (-1.31)   (-1.29) (-4.42)  
 RL-RW 0.02% -0.15% 0.18%  0.02% -0.10% 0.10%  0.17% 0.14% 0.03%  0.14% 0.16% -0.02% 
  (0.24) (-1.95) (1.48)  (0.14) (-0.76) (0.60)  (0.79) (0.94) (0.13)  (0.94) (1.84) (-0.12) 
                 
Contrarian Call Strategy  
             
Out-of-the-money RL 1.15% 0.48%   -1.66% 0.31%   1.54% 0.00%   2.33% 1.10%  
  (0.99) (2.54)   (-1.98) (1.03)   (1.24) (0.00)   (1.45) (1.43)  
 RW 0.03% 0.47%   -0.81% -0.13%   1.49% 3.27%   -2.27% 0.38%  
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  (0.03) (0.81)   (-2.75) (-0.70)   (1.46) (1.94)   (-3.09) (0.52)  
 RL-RW 0.72% 0.47% 0.15%  -0.33% 0.44% -0.77%  -0.37% -2.32% 1.94%  3.60% 0.72% 2.72% 
  (0.67) (0.56) (0.11)  (-0.58) (1.35) (-1.25)  (-0.32) (-1.30) (0.89)  (2.94) (0.70) (1.75) 
At-the-Money RL -0.81% 0.03%   -0.66% 0.05%   -0.30% 1.00%   -0.01% 1.20%  
  (-2.03) (0.29)   (-1.19) (0.11)   (-0.59) (4.65)   (-0.02) (5.27)  
 RW -2.39% -0.92%   -0.53% -1.29%   -1.57% -0.24%   -0.12% -0.03%  
  (-4.08) (-2.91)   (-0.30) (-2.71)   (-2.58) (-0.73)   (-0.75) (-0.22)  
 RL-RW 1.59% 0.96% 0.33%  0.04% 1.34% -1.38%  1.19% 1.24% -0.27%  0.10% 1.22% -1.16% 
  (2.77) (1.86) (0.45)  (0.03) (2.11) (-0.86)  (1.93) (3.63) (-0.42)  (0.30) (5.09) (-3.01) 
In-the-Money RL -0.29% -0.14%   -0.04% -0.29%   -0.87% 0.36%   -1.14% -0.65%  
  (-1.60) (-0.74)   (-0.16) (-2.45)   (-2.31) (1.37)   (-4.46) (-4.29)  
 RW -1.23% -0.81%   -2.77% -1.17%   -1.61% 0.19%   -2.16% 0.18%  
  (-3.23) (-4.83)   (-6.22) (-4.27)   (-2.87) (0.53)   (-3.91) (0.49)  
 RL-RW 0.81% 0.51% 0.27%  2.31% 0.87% 1.39%  0.69% 0.17% 0.47%  0.94% -0.84% 1.75% 
  (2.36) (2.78) (0.74)  (5.60) (3.08) (3.02)  (1.37) (0.45) (0.78)  (2.04) (-2.48) (3.54) 
                 
Contrarian Put Strategy  
             
Out-of-the-money RL -0.25% 0.06%   -1.28% -0.38%   0.22% 0.00%   1.12% 1.70%  
  (-0.81) (1.18)   (-4.33) (-4.97)   (0.25) (0.00)   (0.88) (2.04)  
 RW -0.16% 1.03%   -1.04% -0.73%   1.21% 2.38%   5.46% 26.79%  
  (-0.87) (1.90)   (-5.79) (-3.02)   (1.56) (3.42)   (3.96) (6.57)  
 RL-RW 0.02% -0.92% 0.91%  0.30% 0.35% -0.10%  -0.99% -2.27% 1.47%  -4.44% -25.09% 21.82% 
  (0.09) (-1.69) (1.55)  (1.36) (1.41) (-0.32)  (-1.42) (-3.24) (1.83)  (-3.31) (-6.09) (5.10) 
At-the-Money RL -0.05% 0.81%   0.34% 0.19%   -0.10% 4.91%   -0.82% -0.93%  
  (-0.08) (2.57)   (0.40) (0.79)   (-0.12) (4.01)   (-3.87) (-8.04)  
 RW -0.88% -0.83%   -1.11% -0.86%   -0.64% 5.75%   -2.19% -1.45%  
  (-2.00) (-4.97)   (-2.41) (-3.28)   (-1.40) (4.14)   (-6.90) (-6.48)  
 RL-RW 0.73% 1.02% -0.41%  1.21% 1.05% -0.01%  0.49% -0.85% 1.31%  1.35% 0.51% 0.71% 
  (1.30) (3.70) (-0.71)  (1.73) (3.09) (-0.02)  (0.75) (-0.68) (0.92)  (4.54) (2.34) (2.22) 
In-the-Money RL 0.36% 0.10%   -0.31% 0.08%   -1.99% -0.61%   -1.60% -0.59%  
  (0.89) (0.61)   (-0.69) (0.54)   (-2.93) (-1.84)   (-3.44) (-8.75)  
 RW 0.51% -0.04%   -0.20% -0.41%   0.84% 1.37%   2.50% -1.05%  
  (1.91) (-0.38)   (-0.70) (-3.19)   (1.20) (1.94)   (3.12) (-8.60)  
 RL-RW -0.24% 0.11% -0.33%  -0.01% 0.49% -0.43%  -2.02% -1.98% 0.10%  -3.28% 0.46% -3.66% 
    (-0.69) (0.75) (-0.91)   (-0.03) (2.63) (-1.06)   (-2.79) (-2.53) (0.09)   (-4.23) (3.54) (-4.85) 
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A 4.1: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies (continued) 
Panel 5B: This table presents the B/M fundamental analysis for equity- and option-based contrarian trading strategies, from January 1997 to October 2006, for low-delta options at different levels 
of moneyness. The portfolios presented in the table are formed on the foundation of a two-way sort between past extreme returns and stocks earnings per share. The table represents the low B/M 
(L) and the high B/M (H) for equity- and option-based contrarian portfolios. The portfolio returns are average returns for an extreme portfolio formation period of one day, J = 1, and holding periods 
of one, five, 20, and 60 days, k = 1, 5, 20, and 60. An equity contrarian trading strategy buys equities for loser portfolio stocks and sells equities for winner portfolios, and when short-selling 
restrictions are applied, this is defined as a restricted equity strategy. The option-based contrarian strategies included in the table are equity-call, equity-put, synthetic call, synthetic put, contrarian 
call, and contrarian put option strategies. The study reports the findings for the winner, loser, and contrarian portfolios. The corresponding t-statistics are provided in parentheses. 
                 
                 
Equity RL 0.24% 0.03%   0.79% 0.03%   2.26% -1.59%   5.85% -2.20%  
  (8.62) (0.42)   (13.31) (0.42)   (19.86) (-4.82)   (30.84) (-5.19)  
 RW -0.01% -0.25%   0.18% -0.94%   1.51% -1.94%   5.15% -1.37%  
  (-0.54) (-2.46)   (3.24) (-5.97)   (13.71) (-5.92)   (27.17) (-3.30)  
 RL-RW 0.24% 0.28% -0.04%  0.59% 0.95% 0.18%  0.72% 0.33% 1.96%  0.64% -0.82% 6.45% 
  (7.41) (2.24) (-0.25)  (8.62) (5.59) (0.74)  (5.56) (0.76) (6.40)  (2.88) (-1.57) (12.98) 
                 
Restricted Equity  RL 0.23% 0.03%   0.77% 0.03%   2.22% -1.71%   5.82% -2.72%  
  (8.36) (0.36)   (13.01) (0.36)   (19.45) (-5.17)   (30.57) (-6.37)  
 RW -0.03% -0.23%   0.13% -0.72%   1.26% -1.96%   4.49% -2.49%  
  (-1.30) (-2.47)   (2.44) (-5.73)   (12.23) (-7.10)   (25.37) (-7.18)  
 RL-RW 0.25% 0.25% -0.04%  0.63% 0.73% 0.26%  0.92% 0.23% 1.88%  1.25% -0.25% 6.43% 
  (7.95) (2.12) (-0.24)  (9.43) (5.10) (1.07)  (7.34) (0.57) (6.18)  (5.83) (-0.51) (12.96) 
                 
Equity-Call Strategy 
              
Out-of-the-money RL 0.26% 0.13%   0.74% 0.13%   2.62% 0.23%   7.07% 2.08%  
  (9.59) (2.50)   (13.95) (2.50)   (21.74) (0.87)   (32.66) (4.01)  
 RW -1.37% 0.23%   -1.49% -0.27%   -0.16% 0.12%   -0.78% -0.03%  
  (-8.51) (1.08)   (-6.51) (-1.36)   (-0.59) (0.29)   (-3.34) (-0.08)  
 RL-RW 1.60% -0.09% 0.17%  2.17% 0.40% 0.30%  2.70% 0.11% 1.58%  7.62% 2.06% 6.43% 
  (10.04) (-0.43) (0.52)  (9.60) (1.98) (1.00)  (9.84) (0.23) (3.41)  (25.44) (3.36) (9.76) 
At-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW -0.95% -0.27%   -1.52% -0.53%   -0.34% 0.03%   -0.43% -0.07%  
  (-6.74) (-3.52)   (-7.19) (-4.43)   (-2.00) (0.21)   (-2.68) (-0.65)  
 RL-RW 1.18% 0.39% -0.04%  2.21% 0.64% 0.18%  2.87% 0.20% 1.96%  7.27% 2.11% 6.45% 
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  (8.45) (4.29) (-0.25)  (10.52) (5.04) (0.74)  (14.85) (0.68) (6.40)  (28.51) (4.09) (12.98) 
In-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW -0.12% -0.09%   -0.23% -0.55%   -0.13% -0.24%   -0.22% -0.34%  
  (-2.50) (-0.83)   (-2.35) (-4.17)   (-1.33) (-0.60)   (-2.99) (-4.45)  
 RL-RW 0.37% 0.21% -0.05%  0.95% 0.67% 0.17%  2.67% 0.47% 1.71%  7.07% 2.37% 6.05% 
  (7.02) (1.94) (-0.47)  (8.81) (4.82) (1.07)  (18.54) (1.00) (5.85)  (32.08) (4.64) (12.76) 
                 
Equity-Put Strategy 
              
Out-of-the-money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW 0.57% 0.68%   3.55% 1.64%   5.73% 4.74%   -0.20% 1.43%  
  (1.85) (1.08)   (1.23) (1.66)   (2.55) (2.56)   (-2.13) (2.24)  
 RL-RW 0.81% 0.79% -0.84%  4.20% 1.72% -0.60%  8.15% 4.83% -4.62%  6.66% 3.43% 5.47% 
  (2.68) (1.28) (-0.80)  (1.49) (1.78) (-0.29)  (3.70) (2.67) (-1.79)  (28.72) (4.33) (9.67) 
At-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW -0.20% -0.01%   -0.17% 0.16%   1.95% 0.67%   -0.33% 0.14%  
  (-1.61) (-0.19)   (-1.07) (1.75)   (1.92) (1.70)   (-2.26) (0.75)  
 RL-RW 0.05% 0.11% -0.27%  0.55% 0.28% 0.41%  4.45% 0.88% -1.04%  6.53% 2.18% 6.25% 
  (0.44) (1.32) (-1.64)  (3.38) (2.76) (2.15)  (4.44) (1.94) (-0.69)  (25.59) (4.07) (12.76) 
In-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW 0.10% 0.09%   -0.02% 0.15%   0.25% 0.48%   -0.16% 0.86%  
  (1.59) (1.33)   (-0.31) (2.04)   (0.83) (3.02)   (-1.38) (2.64)  
 RL-RW 0.35% 0.22% 0.06%  0.70% 0.27% 0.44%  2.78% 0.70% 1.57%  6.69% 2.88% 6.64% 
  (5.21) (2.57) (0.69)  (7.63) (3.14) (3.06)  (9.03) (2.36) (4.41)  (28.04) (4.87) (12.59) 
                 
Synthetic Call Strategy 
              
Out-of-the-money RL 1.70% 0.32%   0.43% 0.32%   -0.26% 1.46%   -0.16% -0.05%  
  (1.04) (1.11)   (1.07) (1.11)   (-0.71) (1.23)   (-1.33) (-0.41)  
 RW -1.37% 0.23%   -1.48% -0.28%   -0.15% 0.12%   -0.78% -0.03%  
  (-8.52) (1.08)   (-6.47) (-1.39)   (-0.58) (0.29)   (-3.34) (-0.08)  
 RL-RW 3.00% 0.09% -1.10%  1.87% 0.58% -1.35%  -0.10% 1.31% -1.38%  0.61% -0.02% -0.33% 
  (1.88) (0.27) (-1.07)  (4.19) (1.69) (-1.28)  (-0.23) (1.07) (-1.41)  (2.48) (-0.05) (-0.63) 
At-the-Money RL -0.94% -0.05%   0.00% -0.05%   -0.08% 0.19%   -0.19% 0.16%  
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  (-4.24) (-0.45)   (0.01) (-0.45)   (-0.27) (1.11)   (-1.98) (1.38)  
 RW -0.95% -0.27%   -1.52% -0.53%   -0.34% 0.03%   -0.43% -0.07%  
  (-6.74) (-3.52)   (-7.19) (-4.43)   (-2.00) (0.21)   (-2.68) (-0.65)  
 RL-RW 0.02% 0.21% -0.24%  1.49% 0.46% -0.26%  0.25% 0.16% -0.30%  0.24% 0.22% -0.23% 
  (0.07) (1.59) (-1.00)  (3.02) (2.88) (-0.65)  (0.82) (0.68) (-0.92)  (1.33) (1.45) (-0.74) 
In-the-Money RL -0.09% -0.01%   0.21% -0.01%   0.30% -0.31%   -0.39% -0.40%  
  (-0.91) (-0.06)   (1.27) (-0.06)   (1.34) (-1.54)   (-1.62) (-2.53)  
 RW -0.12% -0.09%   -0.23% -0.55%   -0.13% -0.24%   -0.22% -0.34%  
  (-2.50) (-0.83)   (-2.35) (-4.17)   (-1.33) (-0.60)   (-2.99) (-4.45)  
 RL-RW 0.03% 0.08% -0.27%  0.43% 0.53% -0.53%  0.43% -0.07% -0.23%  -0.17% -0.05% -0.55% 
  (0.30) (0.55) (-1.76)  (2.44) (3.26) (-2.73)  (1.85) (-0.16) (-0.74)  (-0.70) (-0.32) (-2.07) 
                 
Synthetic Put Strategy 
              
Out-of-the-money RL -0.76% 0.08%   -1.12% 0.08%   1.65% 2.10%   -0.84% 0.53%  
  (-4.61) (0.67)   (-4.09) (0.67)   (1.26) (3.63)   (-4.30) (1.87)  
 RW 0.57% 0.68%   3.55% 1.64%   5.73% 4.74%   -0.20% 1.43%  
  (1.85) (1.08)   (1.23) (1.66)   (2.55) (2.56)   (-2.13) (2.24)  
 RL-RW -1.30% -0.59% 0.95%  -4.57% -1.51% 1.20%  -4.01% -2.55% 2.06%  -0.61% -0.87% 0.41% 
  (-3.76) (-0.93) (0.89)  (-1.61) (-1.57) (0.59)  (-1.58) (-1.35) (0.64)  (-2.90) (-1.28) (0.92) 
At-the-Money RL -1.28% -0.03%   -2.18% -0.03%   0.13% 0.20%   -0.25% 0.28%  
  (-5.34) (-0.32)   (-7.84) (-0.32)   (0.28) (1.61)   (-3.73) (1.14)  
 RW -0.20% -0.01%   -0.17% 0.16%   1.95% 0.67%   -0.33% 0.14%  
  (-1.62) (-0.19)   (-1.09) (1.75)   (1.92) (1.70)   (-2.26) (0.75)  
 RL-RW -1.04% -0.02% 0.64%  -1.95% -0.19% 0.32%  -1.78% -0.45% 2.08%  0.08% 0.14% -0.14% 
  (-4.01) (-0.14) (2.41)  (-6.36) (-1.45) (1.04)  (-1.64) (-1.13) (1.36)  (0.50) (0.45) (-0.73) 
In-the-Money RL -0.06% 0.03%   -0.65% 0.03%   -0.83% 0.05%   -0.01% -0.33%  
  (-0.68) (0.55)   (-4.92) (0.55)   (-4.69) (0.45)   (-0.03) (-4.01)  
 RW 0.10% 0.09%   -0.02% 0.15%   0.25% 0.48%   -0.16% 0.86%  
  (1.59) (1.33)   (-0.31) (2.04)   (0.83) (3.02)   (-1.38) (2.64)  
 RL-RW -0.16% -0.06% 0.08%  -0.61% -0.12% 0.12%  -1.05% -0.41% 0.49%  0.15% -1.16% -0.31% 
  (-1.53) (-0.70) (0.79)  (-4.12) (-1.30) (0.77)  (-3.13) (-2.13) (1.49)  (0.50) (-3.56) (-1.19) 
                 
Contrarian Call Strategy 
              
Out-of-the-money RL 3.76% 1.00%   6.19% 1.00%   2.09% 1.94%   -0.49% -0.88%  
  (4.03) (4.06)   (4.93) (4.06)   (1.95) (1.43)   (-1.94) (-5.26)  
 RW -1.19% -0.51%   -1.00% 0.53%   1.03% 0.33%   0.03% 2.61%  
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  (-5.95) (-1.77)   (-2.84) (0.87)   (2.43) (0.44)   (0.08) (2.86)  
 RL-RW 4.95% 1.44% 2.59%  7.19% 0.52% 3.32%  1.07% 1.61% -0.50%  -0.52% -3.19% 2.16% 
  (5.31) (4.10) (2.49)  (5.92) (0.88) (2.27)  (0.99) (1.07) (-0.29)  (-1.26) (-3.99) (3.24) 
At-the-Money RL -0.09% -0.15%   1.15% -0.15%   0.71% 0.38%   0.56% -0.32%  
  (-0.12) (-0.91)   (2.37) (-0.91)   (1.86) (0.81)   (2.93) (-2.05)  
 RW -0.84% -0.29%   -1.26% -0.75%   0.15% 0.28%   0.54% 0.21%  
  (-4.51) (-1.49)   (-4.52) (-2.43)   (0.59) (0.90)   (2.24) (0.62)  
 RL-RW 0.75% 0.12% 2.59%  2.41% 0.52% 1.39%  0.56% 0.10% -0.34%  0.02% -0.47% 0.23% 
  (1.05) (0.53) (2.43)  (4.91) (1.70) (1.77)  (1.41) (0.20) (-0.51)  (0.08) (-1.49) (0.65) 
In-the-Money RL -0.31% 0.10%   1.24% 0.10%   1.89% 1.07%   -0.19% -1.40%  
  (-1.91) (0.47)   (4.43) (0.47)   (4.81) (1.26)   (-0.52) (-2.01)  
 RW 0.02% -0.12%   -0.17% -0.97%   -0.25% -1.53%   -0.39% -0.63%  
  (0.25) (-0.55)   (-0.95) (-2.64)   (-1.41) (-2.84)   (-3.11) (-3.24)  
 RL-RW -0.33% 0.20% 0.42%  1.40% 0.95% 1.17%  2.14% 2.35% -1.20%  0.20% -0.73% -2.18% 
  (-2.03) (0.76) (1.66)  (5.14) (2.58) (3.09)  (6.01) (2.62) (-2.05)  (0.62) (-1.10) (-4.15) 
                 
Contrarian Put Strategy 
              
Out-of-the-money RL 0.47% 0.01%   3.13% 0.01%   2.55% 0.08%   -0.78% 0.00%  
  (1.30) (0.24)   (1.08) (0.24)   (2.02) (0.66)   (-6.70) (-0.04)  
 RW -0.37% 0.81%   -1.58% 2.57%   13.75% 9.36%   -2.95% 0.74%  
  (-1.11) (2.09)   (-3.32) (2.96)   (4.50) (4.48)   (-9.27) (0.94)  
 RL-RW 0.85% -0.73% 0.73%  4.71% -2.33% -0.63%  -11.20% -8.46% 11.45%  2.17% -0.68% 0.73% 
  (1.73) (-2.04) (0.87)  (1.60) (-2.94) (-0.86)  (-3.50) (-4.43) (3.96)  (6.53) (-0.94) (1.89) 
At-the-Money RL 0.31% 0.35%   -0.41% 0.35%   5.47% 1.06%   -1.87% 0.78%  
  (0.59) (1.52)   (-1.15) (1.52)   (4.48) (1.61)   (-7.35) (1.48)  
 RW -3.27% -0.66%   -5.11% 1.06%   4.87% 2.72%   -1.06% 0.26%  
  (-9.05) (-2.70)   (-10.51) (1.46)   (2.30) (3.29)   (-9.05) (0.97)  
 RL-RW 3.58% 0.90% -0.20%  4.70% -0.64% -0.56%  0.60% -1.49% -0.06%  -0.81% 0.47% -0.47% 
  (5.85) (3.01) (-0.34)  (9.12) (-0.94) (-0.61)  (0.34) (-1.57) (-0.04)  (-3.22) (0.90) (-1.43) 
In-the-Money RL 0.12% 0.50%   0.29% 0.50%   0.28% 1.45%   -1.31% 0.66%  
  (1.07) (2.62)   (1.57) (2.62)   (0.85) (1.37)   (-6.96) (1.88)  
 RW -0.14% 0.01%   -1.25% 0.39%   -2.03% 0.38%   -0.77% -0.68%  
  (-0.49) (0.05)   (-4.07) (0.98)   (-6.52) (0.71)   (-3.99) (-2.39)  
 RL-RW 0.25% 0.44% 0.36%  1.54% 0.09% -0.93%  2.31% 0.98% -1.58%  -0.54% 1.22% 0.74% 
    (0.89) (1.73) (0.87)   (4.70) (0.23) (-2.12)   (5.66) (0.91) (-2.10)   (-2.09) (2.99) (1.10) 
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A 4.1: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies (continued) 
Panel 6A: This table presents the volume fundamental analysis for equity- and option-based contrarian trading strategies, from January 1997 to October 2006, for low-delta options at different 
levels of moneyness. The portfolios presented in the table are formed on the foundation of a two-way sort between past extreme returns and stocks earnings per share. The table represents 
the low volume (L) and the high volume (H) for equity and option-based contrarian portfolios. The portfolio returns are average returns for an extreme portfolio formation period of one day, J = 
1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. An equity contrarian trading strategy buys equities for loser portfolio stocks and sells equities for winner portfolios, and 
when short-selling restrictions are applied, this is defined as a restricted equity strategy. The option-based contrarian strategies included in the table are equity-call, equity-put, synthetic call, 
synthetic put, contrarian call, and contrarian put option strategies. The study reports the findings for the winner, loser, and contrarian portfolios. The corresponding t-statistics are provided in 
parentheses. 
  K1  K5  K20  K60 
    H L H-L  H L H-L  H L H-L  H L H-L 
Equity RL 0.28% 0.18%   0.79% 0.18%   2.30% 1.28%   5.22% 3.74%  
  (7.16) (3.59)   (10.45) (4.61)   (14.32) (6.43)   (16.06) (10.47)  
 RW -0.01% -0.08%   0.20% -0.07%   1.99% 0.99%   5.74% 3.90%  
  (-0.40) (-2.01)   (2.88) (-0.87)   (13.12) (4.33)   (19.24) (10.34)  
 RL-RW 0.29% 0.26% 0.03%  0.58% 0.25% 0.33%  0.29% 0.31% -0.02%  -0.57% -0.07% -0.47% 
  (5.95) (4.99) (0.38)  (6.22) (2.95) (2.60)  (1.50) (1.10) (-0.05)  (-1.42) (-0.14) (-0.76) 
                 
Restricted Equity  RL 0.28% 0.18%   0.76% 0.17%   2.24% 1.20%   5.00% 3.36%  
  (7.12) (3.49)   (10.14) (4.46)   (13.95) (6.04)   (15.34) (9.46)  
 RW -0.07% -0.05%   0.07% -0.11%   1.30% 0.55%   4.22% 2.31%  
  (-2.45) (-1.55)   (1.23) (-1.62)   (10.74) (3.22)   (16.80) (7.13)  
 RL-RW 0.34% 0.22% 0.12%  0.68% 0.28% 0.40%  0.92% 0.65% 0.27%  0.73% 1.10% -0.38% 
  (7.82) (4.68) (1.99)  (8.13) (3.76) (3.57)  (5.28) (2.72) (0.93)  (1.97) (2.50) (-0.66) 
                 
Equity-Call Strategy  
             
Out-of-the-money RL 0.25% 0.14%   5.22% 3.74%   0.71% 0.00%   2.00% 1.01%  
  (5.87) (2.63)   (16.07) (10.46)   (8.80) (0.00)   (11.71) (4.90)  
 RW -0.29% -0.06%   -0.34% 0.16%   0.55% -0.04%   0.18% -0.10%  
  (-1.19) (-0.62)   (-2.54) (0.52)   (0.76) (-0.26)   (0.38) (-0.48)  
 RL-RW 0.54% 0.22% 0.30%  5.49% 3.55% 2.03%  0.15% 0.21% -0.14%  1.80% 1.09% 0.67% 
  (2.16) (2.31) (1.12)  (15.85) (7.60) (3.66)  (0.20) (1.29) (-0.19)  (3.57) (3.87) (1.17) 
At-the-Money RL 0.25% 0.14%   0.71% 0.17%   2.01% 1.01%   5.22% 3.74%  
  (5.84) (2.58)   (8.81) (4.06)   (11.73) (4.89)   (16.07) (10.46)  
 RW -1.47% -0.10%   -2.14% -0.27%   -0.66% -0.17%   -0.19% -0.06%  
  (-7.79) (-1.16)   (-8.71) (-2.54)   (-2.38) (-1.44)   (-1.29) (-1.05)  
 RL-RW 1.71% 0.26% 1.39%  2.83% 0.43% 2.36%  2.64% 1.16% 1.41%  5.34% 3.76% 1.66% 
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  (9.00) (2.86) (6.59)  (11.14) (3.88) (8.52)  (8.42) (4.94) (3.63)  (15.21) (10.49) (3.52) 
In-the-Money RL 0.25% 0.14%   0.71% 0.17%   2.01% 1.01%   5.22% 3.74%  
  (5.84) (2.58)   (8.81) (4.06)   (11.73) (4.89)   (16.07) (10.46)  
 RW -0.86% -0.08%   -1.21% -0.25%   -0.40% -0.68%   -0.56% -0.37%  
  (-7.42) (-0.94)   (-3.64) (-1.78)   (-1.13) (-4.89)   (-1.40) (-2.47)  
 RL-RW 1.10% 0.24% 0.84%  1.91% 0.41% 1.47%  2.38% 1.65% 0.69%  5.71% 4.06% 1.73% 
  (9.17) (2.69) (5.56)  (5.65) (2.85) (3.92)  (6.24) (6.87) (1.53)  (11.28) (10.71) (2.82) 
                 
Equity-Put Strategy  
             
Out-of-the-money RL 0.25% 0.14%   5.22% 3.74%   0.71% 0.00%   2.01% 1.01%  
  (5.84) (2.58)   (16.07) (10.46)   (8.81) (0.00)   (11.73) (4.89)  
 RW -0.21% 1.00%   0.12% -0.07%   0.56% 1.78%   2.97% 2.77%  
  (-1.34) (1.05)   (0.33) (-0.45)   (1.45) (1.27)   (2.67) (1.40)  
 RL-RW 0.03% 1.13% -1.10%  5.27% 3.63% 1.72%  1.25% 1.89% -0.64%  4.94% 3.68% 1.25% 
  (0.21) (1.23) (-1.16)  (11.55) (9.44) (2.93)  (3.27) (1.39) (-0.44)  (4.44) (1.90) (0.55) 
At-the-Money RL 0.25% 0.14%   0.71% 0.17%   2.01% 1.01%   5.22% 3.74%  
  (5.84) (2.58)   (8.81) (4.06)   (11.73) (4.89)   (16.07) (10.46)  
 RW -0.69% -0.09%   -0.88% -0.05%   0.44% 0.13%   -0.23% -0.11%  
  (-3.88) (-1.03)   (-3.59) (-0.46)   (0.76) (0.74)   (-2.88) (-2.38)  
 RL-RW -0.44% 0.08% -0.53%  -0.18% 0.11% -0.28%  2.42% 1.12% 1.29%  4.92% 3.59% 1.40% 
  (-2.44) (0.83) (-2.57)  (-0.72) (0.93) (-1.00)  (4.05) (4.29) (1.95)  (14.94) (10.05) (3.09) 
In-the-Money RL 0.25% 0.14%   0.71% 0.17%   2.01% 1.01%   5.22% 3.74%  
  (5.88) (2.58)   (8.83) (4.06)   (11.74) (4.88)   (16.07) (10.46)  
 RW 0.07% 0.01%   0.12% 0.13%   0.23% -0.01%   -0.17% -0.19%  
  (0.89) (0.25)   (0.89) (1.99)   (0.80) (-0.09)   (-1.70) (-3.13)  
 RL-RW 0.32% 0.17% 0.15%  0.82% 0.29% 0.52%  2.21% 0.99% 1.21%  4.99% 3.52% 1.55% 
  (3.44) (3.32) (1.47)  (5.44) (3.90) (3.14)  (6.91) (4.51) (3.26)  (15.05) (9.79) (3.40) 
                 
Synthetic Call Strategy  
             
Out-of-the-money RL 0.70% 0.18%   -0.19% 0.04%   0.46% 0.00%   0.46% -0.15%  
  (0.86) (0.90)   (-0.54) (0.15)   (1.56) (0.00)   (1.38) (-0.88)  
 RW -0.29% -0.05%   -0.34% 0.16%   0.56% -0.04%   0.18% -0.10%  
  (-1.19) (-0.58)   (-2.54) (0.52)   (0.78) (-0.27)   (0.38) (-0.48)  
 RL-RW 0.99% -0.08% 1.16%  0.16% -0.12% 0.28%  -0.11% -0.09% 0.04%  0.27% -0.05% 0.36% 
  (1.17) (-0.61) (1.33)  (0.43) (-0.32) (0.54)  (-0.14) (-0.48) (0.06)  (0.48) (-0.19) (0.57) 
At-the-Money RL -0.32% -0.13%   -0.31% -0.04%   0.02% -0.13%   -0.42% -0.01%  
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  (-2.70) (-2.23)   (-1.63) (-0.77)   (0.08) (-1.39)   (-2.18) (-0.08)  
 RW -1.47% -0.10%   -2.14% -0.27%   -0.66% -0.17%   -0.19% -0.06%  
  (-7.79) (-1.16)   (-8.71) (-2.54)   (-2.38) (-1.44)   (-1.29) (-1.05)  
 RL-RW 1.15% 0.05% 1.10%  1.82% 0.22% 1.60%  0.67% 0.04% 0.64%  -0.23% 0.05% -0.28% 
  (5.28) (0.52) (4.60)  (6.02) (1.87) (4.95)  (2.03) (0.24) (1.76)  (-0.98) (0.36) (-1.02) 
In-the-Money RL -0.02% -0.09%   2.16% -0.01%   3.31% -0.58%   -0.36% -0.13%  
  (-0.20) (-0.95)   (1.17) (-0.16)   (0.99) (-4.89)   (-3.73) (-2.76)  
 RW -0.86% -0.08%   -1.21% -0.25%   -0.40% -0.68%   -0.56% -0.37%  
  (-7.42) (-0.94)   (-3.64) (-1.78)   (-1.13) (-4.89)   (-1.40) (-2.47)  
 RL-RW 0.84% 0.06% 0.77%  3.34% 0.23% 3.14%  3.66% 0.09% 3.66%  0.21% 0.23% -0.02% 
  (6.40) (0.57) (4.45)  (1.81) (1.48) (1.66)  (1.10) (0.50) (1.07)  (0.51) (1.50) (-0.04) 
                 
Synthetic Put Strategy  
             
Out-of-the-money RL 0.50% 0.24%   -0.03% -0.01%   0.34% 0.00%   4.66% 2.86%  
  (1.40) (2.08)   (-0.12) (-0.26)   (1.05) (0.00)   (3.15) (2.04)  
 RW -0.21% 1.00%   0.12% -0.07%   0.56% 1.78%   2.97% 2.77%  
  (-1.34) (1.05)   (0.33) (-0.45)   (1.45) (1.27)   (2.67) (1.40)  
 RL-RW 0.70% -0.95% 1.70%  -0.14% 0.06% -0.21%  -0.22% -1.71% 1.50%  1.65% 0.15% 1.52% 
  (1.94) (-1.03) (1.69)  (-0.36) (0.39) (-0.48)  (-0.46) (-1.25) (1.01)  (0.90) (0.06) (0.50) 
At-the-Money RL -0.41% -0.03%   -0.24% 0.10%   0.67% 0.15%   -0.47% -0.06%  
  (-3.33) (-0.69)   (-1.39) (1.09)   (1.53) (0.84)   (-3.72) (-0.49)  
 RW -0.70% -0.09%   -0.90% -0.05%   0.44% 0.13%   -0.23% -0.11%  
  (-3.99) (-1.03)   (-3.64) (-0.46)   (0.76) (0.74)   (-2.88) (-2.38)  
 RL-RW 0.29% 0.19% 0.14%  0.65% 0.15% 0.49%  0.22% 0.03% 0.22%  -0.23% 0.05% -0.28% 
  (1.40) (1.50) (0.57)  (2.20) (1.04) (1.49)  (0.30) (0.11) (0.28)  (-1.57) (0.38) (-1.48) 
In-the-Money RL 0.70% 0.12%   0.85% 0.09%   2.96% 0.10%   0.59% -0.10%  
  (0.92) (1.64)   (1.10) (1.67)   (1.19) (1.21)   (2.87) (-2.15)  
 RW 0.07% 0.01%   0.12% 0.13%   0.23% -0.01%   -0.17% -0.19%  
  (0.90) (0.24)   (0.88) (2.00)   (0.80) (-0.09)   (-1.70) (-3.13)  
 RL-RW 0.62% 0.08% 0.55%  0.72% -0.03% 0.76%  2.69% 0.11% 2.64%  0.74% 0.09% 0.67% 
  (0.81) (1.27) (0.70)  (0.93) (-0.42) (0.96)  (1.09) (0.93) (1.04)  (3.36) (1.21) (2.79) 
                 
Contrarian Call Strategy  
             
Out-of-the-money RL 1.72% 0.48%   -0.30% -1.37%   1.20% 0.00%   2.10% -0.21%  
  (1.53) (2.54)   (-0.49) (-4.63)   (1.18) (0.00)   (1.51) (-0.45)  
 RW -0.64% -0.06%   -0.60% -0.44%   1.09% 1.92%   -0.14% -2.69%  
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  (-1.50) (-0.14)   (-3.27) (-1.17)   (0.68) (1.55)   (-0.19) (-3.63)  
 RL-RW 2.20% 0.52% 1.71%  0.32% -0.96% 1.30%  0.02% -1.27% 1.37%  2.06% 2.22% -0.10% 
  (2.00) (1.09) (1.42)  (0.56) (-2.29) (1.90)  (0.01) (-1.12) (0.64)  (1.44) (2.87) (-0.06) 
At-the-Money RL -1.14% 0.03%   -0.21% 0.67%   0.07% -0.02%   0.19% 0.13%  
  (-3.72) (0.29)   (-0.20) (1.55)   (0.20) (-0.09)   (0.50) (0.53)  
 RW -1.65% -1.12%   -2.29% -0.92%   -0.97% -1.01%   -0.22% -0.10%  
  (-3.15) (-2.87)   (-3.17) (-1.58)   (-1.57) (-2.22)   (-0.96) (-0.43)  
 RL-RW 0.56% 1.72% -1.02%  2.03% 1.53% 0.50%  1.00% 0.94% 0.01%  0.38% 0.22% 0.16% 
  (1.00) (3.06) (-1.26)  (1.70) (2.19) (0.37)  (1.58) (1.90) (0.01)  (1.03) (0.69) (0.34) 
In-the-Money RL -0.73% -0.14%   0.19% -0.13%   -0.06% -1.31%   -1.05% -0.79%  
  (-4.32) (-0.74)   (0.52) (-0.91)   (-0.19) (-4.12)   (-6.34) (-4.09)  
 RW -1.09% -0.71%   -2.65% -1.61%   -1.01% -2.12%   -0.79% -2.18%  
  (-2.93) (-3.41)   (-7.43) (-4.46)   (-2.35) (-4.48)   (-1.68) (-4.92)  
 RL-RW 0.41% 0.53% -0.08%  2.77% 1.36% 1.27%  0.94% 0.71% 0.33%  -0.17% 1.25% -1.45% 
  (1.07) (2.45) (-0.19)  (6.40) (3.92) (2.56)  (2.24) (1.48) (0.51)  (-0.39) (3.27) (-2.66) 
                 
Contrarian Put Strategy  
             
Out-of-the-money RL -0.12% 0.06%   -1.25% -0.03%   0.36% 0.00%   4.43% 0.51%  
  (-0.55) (1.18)   (-5.45) (-0.91)   (0.71) (0.00)   (1.34) (2.43)  
 RW 1.60% 0.39%   -0.22% 0.31%   2.73% 2.26%   17.28% 19.06%  
  (2.22) (1.26)   (-0.88) (0.77)   (2.30) (3.61)   (5.54) (2.89)  
 RL-RW -1.68% -0.34% -1.36%  -0.84% -0.33% -0.52%  -2.38% -2.11% -0.24%  -13.27% -17.58% 4.43% 
  (-2.30) (-1.13) (-1.70)  (-2.71) (-0.86) (-1.06)  (-1.93) (-3.55) (-0.18)  (-3.22) (-2.80) (0.59) 
At-the-Money RL -0.35% 0.81%   -0.87% 0.19%   2.03% 5.37%   -0.73% -0.54%  
  (-0.93) (2.57)   (-1.60) (0.65)   (1.79) (2.16)   (-3.88) (-2.82)  
 RW -0.78% -0.03%   -0.87% -0.29%   4.28% 1.73%   -1.55% -1.15%  
  (-2.89) (-0.08)   (-2.35) (-0.88)   (3.18) (2.54)   (-5.39) (-3.55)  
 RL-RW 0.44% 0.20% 0.20%  0.04% 0.45% -0.38%  -2.28% 3.48% -5.89%  0.83% 0.58% 0.25% 
  (1.05) (0.49) (0.34)  (0.06) (1.09) (-0.53)  (-1.42) (1.43) (-1.98)  (2.80) (1.69) (0.57) 
In-the-Money RL 0.32% 0.10%   1.01% 0.05%   -0.57% 0.17%   -0.88% -0.04%  
  (1.01) (0.61)   (0.92) (0.27)   (-0.68) (0.56)   (-4.42) (-0.38)  
 RW -0.06% 0.18%   0.01% -0.22%   1.58% 0.12%   1.60% -0.64%  
  (-0.43) (1.14)   (0.06) (-1.03)   (2.35) (0.32)   (3.94) (-3.92)  
 RL-RW 0.33% -0.12% 0.49%  0.86% 0.25% 0.66%  -2.05% 0.05% -2.16%  -2.33% 0.54% -2.93% 
    (1.15) (-0.53) (1.37)   (0.91) (0.96) (0.66)   (-2.18) (0.12) (-2.17)   (-5.61) (3.08) (-6.38) 
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A 4.1: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies (continued) 
Panel 6B: This table presents the volume fundamental analysis for equity- and option-based contrarian trading strategies, from January 1997 to October 2006, for low-delta options at different 
levels of moneyness. The portfolios presented in the table are formed on the foundation of a two-way sort between past extreme returns and stocks earnings per share. The table represents the 
low volume (L) and the high volume (H) for equity- and option-based contrarian portfolios. The portfolio returns are average returns for an extreme portfolio formation period of one day, J = 1, and 
holding periods of one, five, 20,  and 60 days, k = 1, 5, 20, and 60. An equity contrarian trading strategy buys equities for loser portfolio stocks and sells equities for winner portfolios, and when 
short-selling restrictions are applied, this is defined as a restricted equity strategy. The option-based contrarian strategies included in the table are equity-call, equity-put, synthetic call, synthetic 
put, contrarian call, and contrarian put option strategies. The study reports the findings for the winner, loser, and contrarian portfolios. The corresponding t-statistics are provided in parentheses. 
                 
                 
Equity RL 0.24% 0.03%   0.79% 0.03%   2.26% -1.59%   5.85% -2.20%  
  (8.62) (0.42)   (13.31) (0.42)   (19.86) (-4.82)   (30.84) (-5.19)  
 RW -0.01% -0.25%   0.18% -0.94%   1.51% -1.94%   5.15% -1.37%  
  (-0.54) (-2.46)   (3.24) (-5.97)   (13.71) (-5.92)   (27.17) (-3.30)  
 RL-RW 0.24% 0.28% 0.76%  0.59% 0.95% 1.78%  0.72% 0.33% 1.23%  0.64% -0.82% 2.03% 
  (7.41) (2.24) (6.26)  (8.62) (5.59) (8.73)  (5.56) (0.76) (3.64)  (2.88) (-1.57) (4.25) 
                 
Restricted Equity  RL 0.23% 0.03%   0.77% 0.03%   2.22% -1.71%   5.82% -2.72%  
  (8.36) (0.36)   (13.01) (0.36)   (19.45) (-5.17)   (30.57) (-6.37)  
 RW -0.03% -0.23%   0.13% -0.72%   1.26% -1.96%   4.49% -2.49%  
  (-1.30) (-2.47)   (2.44) (-5.73)   (12.23) (-7.10)   (25.37) (-7.18)  
 RL-RW 0.25% 0.25% 0.84%  0.63% 0.73% 1.84%  0.92% 0.23% 1.30%  1.25% -0.25% 1.94% 
  (7.95) (2.12) (6.87)  (9.43) (5.10) (9.11)  (7.34) (0.57) (3.91)  (5.83) (-0.51) (4.11) 
                 
Equity-Call Strategy 
              
Out-of-the-money RL 0.26% 0.13%   0.74% 0.13%   2.62% 0.23%   7.07% 2.08%  
  (9.59) (2.50)   (13.95) (2.50)   (21.74) (0.87)   (32.66) (4.01)  
 RW -1.37% 0.23%   -1.49% -0.27%   -0.16% 0.12%   -0.78% -0.03%  
  (-8.51) (1.08)   (-6.51) (-1.36)   (-0.59) (0.29)   (-3.34) (-0.08)  
 RL-RW 1.60% -0.09% 0.72%  2.17% 0.40% 1.44%  2.70% 0.11% 0.89%  7.62% 2.06% 2.18% 
  (10.04) (-0.43) (3.26)  (9.60) (1.98) (3.31)  (9.84) (0.23) (1.96)  (25.44) (3.36) (3.43) 
At-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW -0.95% -0.27%   -1.52% -0.53%   -0.34% 0.03%   -0.43% -0.07%  
  (-6.74) (-3.52)   (-7.19) (-4.43)   (-2.00) (0.21)   (-2.68) (-0.65)  
 RL-RW 1.18% 0.39% 0.76%  2.21% 0.64% 1.78%  2.87% 0.20% 1.23%  7.27% 2.11% 2.03% 
  (8.45) (4.29) (6.26)  (10.52) (5.04) (8.73)  (14.85) (0.68) (3.64)  (28.51) (4.09) (4.25) 
In-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
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  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW -0.12% -0.09%   -0.23% -0.55%   -0.13% -0.24%   -0.22% -0.34%  
  (-2.50) (-0.83)   (-2.35) (-4.17)   (-1.33) (-0.60)   (-2.99) (-4.45)  
 RL-RW 0.37% 0.21% 0.21%  0.95% 0.67% 0.55%  2.67% 0.47% 0.54%  7.07% 2.37% 1.46% 
  (7.02) (1.94) (1.85)  (8.81) (4.82) (1.70)  (18.54) (1.00) (1.36)  (32.08) (4.64) (2.66) 
                 
Equity-Put Strategy 
              
Out-of-the-money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW 0.57% 0.68%   3.55% 1.64%   5.73% 4.74%   -0.20% 1.43%  
  (1.85) (1.08)   (1.23) (1.66)   (2.55) (2.56)   (-2.13) (2.24)  
 RL-RW 0.81% 0.79% 0.23%  4.20% 1.72% 0.29%  8.15% 4.83% -0.10%  6.66% 3.43% 2.42% 
  (2.68) (1.28) (0.20)  (1.49) (1.78) (0.18)  (3.70) (2.67) (-0.04)  (28.72) (4.33) (4.13) 
At-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW -0.20% -0.01%   -0.17% 0.16%   1.95% 0.67%   -0.33% 0.14%  
  (-1.61) (-0.19)   (-1.07) (1.75)   (1.92) (1.70)   (-2.26) (0.75)  
 RL-RW 0.05% 0.11% -0.07%  0.55% 0.28% 0.50%  4.45% 0.88% 1.96%  6.53% 2.18% 1.56% 
  (0.44) (1.32) (-0.53)  (3.38) (2.76) (2.53)  (4.44) (1.94) (2.92)  (25.59) (4.07) (3.32) 
In-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW 0.10% 0.09%   -0.02% 0.15%   0.25% 0.48%   -0.16% 0.86%  
  (1.59) (1.33)   (-0.31) (2.04)   (0.83) (3.02)   (-1.38) (2.64)  
 RL-RW 0.35% 0.22% 0.37%  0.70% 0.27% 0.82%  2.78% 0.70% 1.83%  6.69% 2.88% 2.01% 
  (5.21) (2.57) (3.53)  (7.63) (3.14) (6.04)  (9.03) (2.36) (4.13)  (28.04) (4.87) (4.27) 
                 
Synthetic Call Strategy 
              
Out-of-the-money RL 1.70% 0.32%   0.43% 0.32%   -0.26% 1.46%   -0.16% -0.05%  
  (1.04) (1.11)   (1.07) (1.11)   (-0.71) (1.23)   (-1.33) (-0.41)  
 RW -1.37% 0.23%   -1.48% -0.28%   -0.15% 0.12%   -0.78% -0.03%  
  (-8.52) (1.08)   (-6.47) (-1.39)   (-0.58) (0.29)   (-3.34) (-0.08)  
 RL-RW 3.00% 0.09% 2.29%  1.87% 0.58% 2.04%  -0.10% 1.31% 0.79%  0.61% -0.02% 0.69% 
  (1.88) (0.27) (2.60)  (4.19) (1.69) (2.74)  (-0.23) (1.07) (1.19)  (2.48) (-0.05) (1.46) 
At-the-Money RL -0.94% -0.05%   0.00% -0.05%   -0.08% 0.19%   -0.19% 0.16%  
  (-4.24) (-0.45)   (0.01) (-0.45)   (-0.27) (1.11)   (-1.98) (1.38)  
 RW -0.95% -0.27%   -1.52% -0.53%   -0.34% 0.03%   -0.43% -0.07%  
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  (-6.74) (-3.52)   (-7.19) (-4.43)   (-2.00) (0.21)   (-2.68) (-0.65)  
 RL-RW 0.02% 0.21% 0.47%  1.49% 0.46% 1.55%  0.25% 0.16% 0.50%  0.24% 0.22% 0.57% 
  (0.07) (1.59) (2.05)  (3.02) (2.88) (3.26)  (0.82) (0.68) (1.26)  (1.33) (1.45) (2.48) 
In-the-Money RL -0.09% -0.01%   0.21% -0.01%   0.30% -0.31%   -0.39% -0.40%  
  (-0.91) (-0.06)   (1.27) (-0.06)   (1.34) (-1.54)   (-1.62) (-2.53)  
 RW -0.12% -0.09%   -0.23% -0.55%   -0.13% -0.24%   -0.22% -0.34%  
  (-2.50) (-0.83)   (-2.35) (-4.17)   (-1.33) (-0.60)   (-2.99) (-4.45)  
 RL-RW 0.03% 0.08% 0.13%  0.43% 0.53% 2.30%  0.43% -0.07% 3.72%  -0.17% -0.05% -0.42% 
  (0.30) (0.55) (0.76)  (2.44) (3.26) (1.21)  (1.85) (-0.16) (1.09)  (-0.70) (-0.32) (-0.98) 
                 
Synthetic Put Strategy 
              
Out-of-the-money RL -0.76% 0.08%   -1.12% 0.08%   1.65% 2.10%   -0.84% 0.53%  
  (-4.61) (0.67)   (-4.09) (0.67)   (1.26) (3.63)   (-4.30) (1.87)  
 RW 0.57% 0.68%   3.55% 1.64%   5.73% 4.74%   -0.20% 1.43%  
  (1.85) (1.08)   (1.23) (1.66)   (2.55) (2.56)   (-2.13) (2.24)  
 RL-RW -1.30% -0.59% -0.65%  -4.57% -1.51% -0.02%  -4.01% -2.55% 2.69%  -0.61% -0.87% -1.01% 
  (-3.76) (-0.93) (-0.56)  (-1.61) (-1.57) (-0.01)  (-1.58) (-1.35) (1.06)  (-2.90) (-1.28) (-2.05) 
At-the-Money RL -1.28% -0.03%   -2.18% -0.03%   0.13% 0.20%   -0.25% 0.28%  
  (-5.34) (-0.32)   (-7.84) (-0.32)   (0.28) (1.61)   (-3.73) (1.14)  
 RW -0.20% -0.01%   -0.17% 0.16%   1.95% 0.67%   -0.33% 0.14%  
  (-1.62) (-0.19)   (-1.09) (1.75)   (1.92) (1.70)   (-2.26) (0.75)  
 RL-RW -1.04% -0.02% -0.74%  -1.95% -0.19% -1.60%  -1.78% -0.45% -1.07%  0.08% 0.14% -0.40% 
  (-4.01) (-0.14) (-2.27)  (-6.36) (-1.45) (-5.08)  (-1.64) (-1.13) (-1.32)  (0.50) (0.45) (-1.75) 
In-the-Money RL -0.06% 0.03%   -0.65% 0.03%   -0.83% 0.05%   -0.01% -0.33%  
  (-0.68) (0.55)   (-4.92) (0.55)   (-4.69) (0.45)   (-0.03) (-4.01)  
 RW 0.10% 0.09%   -0.02% 0.15%   0.25% 0.48%   -0.16% 0.86%  
  (1.59) (1.33)   (-0.31) (2.04)   (0.83) (3.02)   (-1.38) (2.64)  
 RL-RW -0.16% -0.06% 0.20%  -0.61% -0.12% -0.05%  -1.05% -0.41% 1.22%  0.15% -1.16% -0.43% 
  (-1.53) (-0.70) (0.25)  (-4.12) (-1.30) (-0.06)  (-3.13) (-2.13) (0.48)  (0.50) (-3.56) (-2.19) 
                 
Contrarian Call Strategy 
              
Out-of-the-money RL 3.76% 1.00%   6.19% 1.00%   2.09% 1.94%   -0.49% -0.88%  
  (4.03) (4.06)   (4.93) (4.06)   (1.95) (1.43)   (-1.94) (-5.26)  
 RW -1.19% -0.51%   -1.00% 0.53%   1.03% 0.33%   0.03% 2.61%  
  (-5.95) (-1.77)   (-2.84) (0.87)   (2.43) (0.44)   (0.08) (2.86)  
 RL-RW 4.95% 1.44% 3.25%  7.19% 0.52% 6.87%  1.07% 1.61% 2.47%  -0.52% -3.19% -0.20% 
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  (5.31) (4.10) (3.35)  (5.92) (0.88) (4.37)  (0.99) (1.07) (1.62)  (-1.26) (-3.99) (-0.25) 
At-the-Money RL -0.09% -0.15%   1.15% -0.15%   0.71% 0.38%   0.56% -0.32%  
  (-0.12) (-0.91)   (2.37) (-0.91)   (1.86) (0.81)   (2.93) (-2.05)  
 RW -0.84% -0.29%   -1.26% -0.75%   0.15% 0.28%   0.54% 0.21%  
  (-4.51) (-1.49)   (-4.52) (-2.43)   (0.59) (0.90)   (2.24) (0.62)  
 RL-RW 0.75% 0.12% 0.31%  2.41% 0.52% 2.89%  0.56% 0.10% -0.72%  0.02% -0.47% -0.72% 
  (1.05) (0.53) (0.50)  (4.91) (1.70) (2.38)  (1.41) (0.20) (-1.01)  (0.08) (-1.49) (-1.40) 
In-the-Money RL -0.31% 0.10%   1.24% 0.10%   1.89% 1.07%   -0.19% -1.40%  
  (-1.91) (0.47)   (4.43) (0.47)   (4.81) (1.26)   (-0.52) (-2.01)  
 RW 0.02% -0.12%   -0.17% -0.97%   -0.25% -1.53%   -0.39% -0.63%  
  (0.25) (-0.55)   (-0.95) (-2.64)   (-1.41) (-2.84)   (-3.11) (-3.24)  
 RL-RW -0.33% 0.20% -0.81%  1.40% 0.95% 0.52%  2.14% 2.35% -0.23%  0.20% -0.73% -0.23% 
  (-2.03) (0.76) (-2.93)  (5.14) (2.58) (1.24)  (6.01) (2.62) (-0.36)  (0.62) (-1.10) (-0.38) 
                 
Contrarian Put Strategy 
              
Out-of-the-money RL 0.47% 0.01%   3.13% 0.01%   2.55% 0.08%   -0.78% 0.00%  
  (1.30) (0.24)   (1.08) (0.24)   (2.02) (0.66)   (-6.70) (-0.04)  
 RW -0.37% 0.81%   -1.58% 2.57%   13.75% 9.36%   -2.95% 0.74%  
  (-1.11) (2.09)   (-3.32) (2.96)   (4.50) (4.48)   (-9.27) (0.94)  
 RL-RW 0.85% -0.73% 1.61%  4.71% -2.33% 2.52%  -11.20% -8.46% -0.99%  2.17% -0.68% 2.21% 
  (1.73) (-2.04) (1.99)  (1.60) (-2.94) (2.65)  (-3.50) (-4.43) (-0.32)  (6.53) (-0.94) (3.09) 
At-the-Money RL 0.31% 0.35%   -0.41% 0.35%   5.47% 1.06%   -1.87% 0.78%  
  (0.59) (1.52)   (-1.15) (1.52)   (4.48) (1.61)   (-7.35) (1.48)  
 RW -3.27% -0.66%   -5.11% 1.06%   4.87% 2.72%   -1.06% 0.26%  
  (-9.05) (-2.70)   (-10.51) (1.46)   (2.30) (3.29)   (-9.05) (0.97)  
 RL-RW 3.58% 0.90% 2.16%  4.70% -0.64% 2.64%  0.60% -1.49% -3.12%  -0.81% 0.47% -1.61% 
  (5.85) (3.01) (2.67)  (9.12) (-0.94) (3.36)  (0.34) (-1.57) (-0.92)  (-3.22) (0.90) (-3.54) 
In-the-Money RL 0.12% 0.50%   0.29% 0.50%   0.28% 1.45%   -1.31% 0.66%  
  (1.07) (2.62)   (1.57) (2.62)   (0.85) (1.37)   (-6.96) (1.88)  
 RW -0.14% 0.01%   -1.25% 0.39%   -2.03% 0.38%   -0.77% -0.68%  
  (-0.49) (0.05)   (-4.07) (0.98)   (-6.52) (0.71)   (-3.99) (-2.39)  
 RL-RW 0.25% 0.44% 0.72%  1.54% 0.09% 2.04%  2.31% 0.98% 1.17%  -0.54% 1.22% -0.09% 
    (0.89) (1.73) (1.57)   (4.70) (0.23) (2.08)   (5.66) (0.91) (1.40)   (-2.09) (2.99) (-0.21) 
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A 4.1: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies (continued) 
Panel 7A: This table presents the market value (MV) fundamental analysis for equity- and option-based contrarian trading strategies, from January 1997 to October 2006, for 
low-delta options at different levels of moneyness. The portfolios presented in the table are formed on the foundation of a two-way sort between past extreme returns and stocks 
earnings per share. The table represents the low MV (L) and the high MV (H) for equity- and option-based contrarian portfolios. The portfolio returns are average returns for an 
extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. An equity contrarian trading strategy buys equities 
for loser portfolio stocks and sells equities for winner portfolios, and when short-selling restrictions are applied, this is defined as a restricted equity strategy. The option-based 
contrarian strategies included in the table are equity-call, equity-put, synthetic call, synthetic put, contrarian call, and contrarian put option strategies. The study reports the 
findings for the winner, loser, and contrarian portfolios. The corresponding t-statistics are provided in parentheses. 
  K1  K5  K20  K60 
    H L H-L  H L H-L  H L H-L  H L H-L 
Equity RL 0.15% 0.18%   0.32% 0.30%   0.90% 2.58%   1.85% 7.27%  
  (3.58) (3.59)   (3.91) (8.14)   (4.79) (15.45)   (4.82) (21.08)  
 RW -0.09% -0.02%   -0.15% 0.20%   0.37% 2.52%   1.67% 7.89%  
  (-2.29) (-0.47)   (-1.90) (2.72)   (2.10) (13.40)   (4.75) (23.02)  
 RL-RW 0.23% 0.32% -0.10%  0.43% 0.10% 0.33%  0.48% 0.06% 0.48%  0.16% -0.62% 0.84% 
  (4.43) (6.67) (-1.39)  (4.49) (1.19) (2.54)  (2.26) (0.29) (1.60)  (0.36) (-1.43) (1.34) 
                 
Restricted Equity  RL 0.14% 0.18%   0.26% 0.29%   0.75% 2.51%   1.27% 6.99%  
  (3.38) (3.49)   (3.23) (8.06)   (4.11) (15.01)   (3.58) (20.18)  
 RW -0.10% -0.04%   -0.17% 0.06%   0.34% 1.47%   1.51% 4.82%  
  (-2.49) (-1.64)   (-2.15) (1.13)   (1.94) (11.66)   (4.45) (19.16)  
 RL-RW 0.22% 0.34% -0.12%  0.40% 0.23% 0.17%  0.39% 1.03% -0.65%  -0.23% 2.16% -2.39% 
  (4.40) (8.00) (-1.92)  (4.15) (3.56) (1.46)  (1.85) (5.65) (-2.44)  (-0.53) (5.68) (-4.22) 
                 
Equity-Call Strategy  
             
Out-of-the-money RL 0.15% 0.14%   1.84% 7.28%   0.29% 0.00%   0.73% 2.29%  
  (3.57) (2.63)   (4.80) (21.03)   (3.46) (0.00)   (3.77) (13.00)  
 RW -0.76% -0.05%   -0.31% -0.01%   -0.74% 0.04%   -0.81% -0.11%  
  (-2.39) (-0.73)   (-2.14) (-0.13)   (-1.61) (0.34)   (-1.24) (-1.24)  
 RL-RW 0.84% 0.32% 0.45%  1.99% 7.29% -5.12%  0.95% 0.24% 0.66%  1.42% 2.40% -0.86% 
  (2.87) (4.39) (1.49)  (5.26) (20.22) (-10.48)  (2.23) (2.14) (1.50)  (2.26) (12.30) (-1.31) 
At-the-Money RL 0.15% 0.14%   0.30% 0.27%   0.74% 2.29%   1.86% 7.27%  
  (3.57) (2.58)   (3.60) (7.02)   (3.85) (13.00)   (4.84) (21.08)  
 RW -2.22% -0.36%   -1.29% -0.29%   -1.63% -0.05%   -0.29% -0.07%  
  (-6.85) (-5.46)   (-0.74) (-3.19)   (-4.20) (-0.65)   (-1.90) (-1.75)  
 RL-RW 2.20% 0.64% 1.50%  1.47% 0.56% 0.79%  2.19% 2.34% -0.06%  1.99% 7.33% -5.19% 
  (7.27) (8.28) (4.80)  (0.91) (5.70) (0.48)  (5.56) (12.23) (-0.14)  (5.22) (21.22) (-10.73) 
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In-the-Money RL 0.15% 0.14%   0.30% 0.27%   0.74% 2.29%   1.86% 7.27%  
  (3.57) (2.58)   (3.60) (7.02)   (3.85) (13.00)   (4.84) (21.08)  
 RW -0.88% -0.22%   -2.14% -0.38%   -1.38% -0.13%   -1.64% -0.07%  
  (-5.00) (-4.11)   (-7.75) (-4.83)   (-4.07) (-1.22)   (-5.22) (-0.66)  
 RL-RW 0.96% 0.49% 0.41%  2.26% 0.65% 1.60%  1.96% 2.42% -0.31%  3.23% 7.33% -3.91% 
  (5.75) (7.67) (2.32)  (8.61) (7.58) (5.64)  (5.61) (11.95) (-0.79)  (7.25) (20.51) (-7.03) 
                 
Equity-Put Strategy  
             
Out-of-the-money RL 0.15% 0.14%   1.86% 7.27%   0.30% 0.00%   0.74% 2.29%  
  (3.57) (2.58)   (4.84) (21.08)   (3.60) (0.00)   (3.85) (13.00)  
 RW 0.35% -0.24%   -0.14% 0.54%   2.74% -0.10%   5.33% 0.56%  
  (0.49) (-3.60)   (-0.35) (2.15)   (2.19) (-0.91)   (2.57) (3.13)  
 RL-RW 0.46% 0.03% 0.45%  1.58% 7.81% -6.08%  2.82% 0.18% 2.73%  5.62% 2.84% 3.00% 
  (0.71) (0.39) (0.66)  (3.15) (18.64) (-9.68)  (2.43) (1.53) (2.30)  (2.92) (11.82) (1.52) 
At-the-Money RL 0.15% 0.14%   0.30% 0.27%   0.74% 2.29%   1.86% 7.27%  
  (3.57) (2.58)   (3.60) (7.02)   (3.85) (13.00)   (4.84) (21.08)  
 RW -1.06% -0.17%   -0.79% -0.19%   1.26% -0.10%   0.02% -0.04%  
  (-3.15) (-2.83)   (-1.70) (-2.62)   (1.07) (-1.21)   (0.13) (-0.91)  
 RL-RW -0.84% 0.10% -0.95%  -0.46% 0.08% -0.48%  1.86% 2.19% -0.16%  1.74% 7.23% -5.34% 
  (-2.67) (1.45) (-2.93)  (-1.06) (0.96) (-1.07)  (1.68) (11.34) (-0.14)  (4.49) (20.90) (-10.91) 
In-the-Money RL 0.16% 0.14%   0.30% 0.27%   0.75% 2.29%   1.86% 7.27%  
  (3.60) (2.58)   (3.66) (7.02)   (3.87) (13.01)   (4.86) (21.09)  
 RW 0.02% 0.03%   0.05% 0.07%   0.08% 0.11%   -0.13% -0.02%  
  (0.14) (1.27)   (0.23) (1.98)   (0.19) (1.91)   (-1.08) (-0.60)  
 RL-RW 0.16% 0.30% -0.14%  0.33% 0.35% -0.01%  0.77% 2.40% -1.50%  1.60% 7.24% -5.49% 
  (1.27) (6.76) (-1.04)  (1.54) (6.49) (-0.07)  (1.78) (13.15) (-3.20)  (4.37) (20.91) (-11.61) 
                 
Synthetic Call Strategy  
             
Out-of-the-money RL 2.14% 0.18%   -0.42% 0.16%   0.19% 0.00%   0.23% -0.07%  
  (0.84) (0.90)   (-1.13) (0.85)   (0.53) (0.00)   (0.59) (-0.35)  
 RW -0.73% -0.05%   -0.31% -0.01%   -0.75% 0.03%   -0.80% -0.11%  
  (-2.31) (-0.73)   (-2.14) (-0.13)   (-1.63) (0.33)   (-1.23) (-1.24)  
 RL-RW 2.65% 0.04% 2.61%  -0.10% 0.17% -0.27%  0.86% -0.04% 0.91%  0.95% 0.04% 0.94% 
  (1.11) (0.32) (1.08)  (-0.28) (0.81) (-0.68)  (1.67) (-0.30) (1.69)  (1.37) (0.19) (1.30) 
At-the-Money RL -0.52% -0.13%   -0.56% -0.11%   -0.55% 0.03%   -0.72% 0.08%  
  (-2.81) (-2.23)   (-2.06) (-2.90)   (-2.24) (0.40)   (-3.08) (0.91)  
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 RW -2.22% -0.36%   -1.29% -0.29%   -1.63% -0.05%   -0.29% -0.07%  
  (-6.85) (-5.46)   (-0.74) (-3.19)   (-4.20) (-0.65)   (-1.90) (-1.75)  
 RL-RW 1.58% 0.25% 1.32%  0.67% 0.18% 0.49%  0.99% 0.08% 0.91%  -0.39% 0.15% -0.54% 
  (4.65) (3.33) (3.82)  (0.41) (1.82) (0.30)  (2.40) (0.76) (2.13)  (-1.59) (1.60) (-2.00) 
In-the-Money RL 0.04% -0.09%   4.74% -0.04%   7.57% -0.31%   -0.35% -0.08%  
  (0.31) (-0.95)   (1.03) (-0.79)   (0.90) (-4.18)   (-3.37) (-1.53)  
 RW -0.88% -0.22%   -2.14% -0.38%   -1.38% -0.13%   -1.64% -0.07%  
  (-5.00) (-4.11)   (-7.75) (-4.83)   (-4.07) (-1.22)   (-5.22) (-0.66)  
 RL-RW 0.85% 0.18% 0.62%  6.36% 0.34% 6.10%  8.27% -0.18% 8.58%  1.19% -0.01% 1.23% 
  (4.46) (2.54) (3.04)  (1.50) (3.84) (1.41)  (1.07) (-1.42) (1.09)  (4.01) (-0.11) (3.74) 
                 
Synthetic Put Strategy  
             
Out-of-the-money RL 0.16% 0.24%   0.08% 0.20%   1.21% 0.00%   7.26% 1.16%  
  (1.28) (2.08)   (0.27) (0.80)   (2.26) (0.00)   (2.51) (3.98)  
 RW 0.35% -0.24%   -0.14% 0.54%   2.74% -0.10%   5.33% 0.56%  
  (0.49) (-3.60)   (-0.35) (2.15)   (2.19) (-0.91)   (2.57) (3.13)  
 RL-RW -0.17% 0.37% -0.57%  0.21% -0.35% 0.57%  -1.42% 0.23% -1.70%  1.78% 0.60% 1.21% 
  (-0.26) (3.70) (-0.83)  (0.44) (-1.00) (0.96)  (-1.25) (1.76) (-1.45)  (0.54) (1.79) (0.36) 
At-the-Money RL -0.37% -0.03%   -0.40% -0.10%   0.84% 0.00%   -0.45% 0.02%  
  (-1.39) (-0.69)   (-1.29) (-2.83)   (1.75) (0.06)   (-2.26) (0.47)  
 RW -1.07% -0.17%   -0.80% -0.19%   1.26% -0.10%   0.02% -0.04%  
  (-3.17) (-2.83)   (-1.72) (-2.62)   (1.07) (-1.21)   (0.13) (-0.91)  
 RL-RW 0.65% 0.07% 0.63%  0.37% 0.09% 0.24%  -0.39% 0.10% -0.51%  -0.44% 0.06% -0.50% 
  (1.65) (0.98) (1.55)  (0.74) (1.12) (0.46)  (-0.33) (0.96) (-0.42)  (-1.81) (0.93) (-2.02) 
In-the-Money RL 1.93% 0.12%   1.82% 0.09%   6.28% 0.26%   -0.21% 0.37%  
  (1.01) (1.64)   (0.96) (2.03)   (1.01) (1.99)   (-1.64) (3.32)  
 RW 0.02% 0.03%   0.05% 0.07%   0.08% 0.11%   -0.13% -0.02%  
  (0.14) (1.25)   (0.22) (2.00)   (0.19) (1.91)   (-1.08) (-0.60)  
 RL-RW 1.76% 0.06% 1.73%  1.64% 0.01% 1.65%  5.73% 0.15% 5.68%  -0.07% 0.39% -0.48% 
  (1.00) (1.24) (0.96)  (0.93) (0.20) (0.91)  (1.00) (1.07) (0.97)  (-0.46) (3.36) (-2.31) 
                 
Contrarian Call Strategy  
             
Out-of-the-money RL 0.30% 0.48%   1.31% -0.96%   0.74% 0.00%   0.71% 0.40%  
  (0.45) (2.54)   (2.24) (-3.35)   (1.05) (0.00)   (0.88) (0.96)  
 RW -0.55% -0.57%   -0.70% -0.66%   -0.38% -1.09%   -0.91% -1.05%  
  (-1.49) (-0.91)   (-5.24) (-1.71)   (-0.60) (-1.42)   (-1.32) (-1.66)  
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 RL-RW 0.83% 0.65% 0.27%  1.92% -0.47% 2.44%  1.07% 1.00% 0.21%  1.58% 1.09% 0.79% 
  (1.17) (1.43) (0.32)  (3.55) (-1.37) (4.03)  (1.23) (1.94) (0.20)  (1.60) (1.91) (0.70) 
At-the-Money RL -0.59% 0.03%   -1.76% -0.11%   -0.69% 0.35%   0.54% 0.55%  
  (-0.59) (0.29)   (-4.38) (-1.48)   (-1.76) (1.50)   (1.39) (2.04)  
 RW -1.02% -1.33%   -1.23% -0.50%   -1.13% 0.08%   0.02% 0.39%  
  (-2.96) (-5.82)   (-2.19) (-1.58)   (-3.09) (0.29)   (0.12) (2.02)  
 RL-RW 0.48% 0.88% -0.24%  -0.40% 0.27% -0.56%  0.50% 0.25% 0.22%  0.49% 0.18% 0.31% 
  (0.48) (4.87) (-0.24)  (-0.66) (1.11) (-0.87)  (1.10) (0.90) (0.41)  (1.32) (0.68) (0.67) 
In-the-Money RL -0.50% -0.14%   0.15% 0.19%   0.31% -0.53%   -0.63% -0.48%  
  (-3.38) (-0.74)   (0.66) (1.24)   (1.06) (-1.40)   (-3.58) (-1.55)  
 RW -0.90% -0.85%   -1.68% -1.74%   -0.59% -0.26%   -1.30% 0.16%  
  (-4.70) (-2.51)   (-5.92) (-3.13)   (-1.58) (-0.39)   (-3.32) (0.24)  
 RL-RW 0.40% 0.78% -0.29%  1.83% 1.43% 0.60%  0.89% -0.24% 1.12%  0.68% -0.52% 1.19% 
  (1.85) (2.79) (-0.89)  (5.98) (3.35) (1.20)  (2.37) (-0.44) (1.75)  (1.97) (-0.90) (1.92) 
                 
Contrarian Put Strategy  
             
Out-of-the-money RL 0.22% 0.06%   -1.71% 0.01%   0.86% 0.00%   6.03% 0.05%  
  (1.05) (1.18)   (-5.72) (0.10)   (1.80) (0.00)   (2.18) (0.61)  
 RW 0.72% 0.04%   -0.11% -0.69%   2.18% 2.80%   22.68% 3.72%  
  (2.16) (0.22)   (-0.38) (-3.84)   (2.92) (2.98)   (6.82) (4.00)  
 RL-RW -0.53% -0.09% -0.42%  -1.34% 0.51% -1.89%  -1.45% -2.12% 0.71%  -17.56% -2.69% -15.19% 
  (-1.43) (-0.63) (-1.04)  (-3.57) (3.55) (-4.62)  (-1.78) (-3.06) (0.64)  (-4.44) (-3.89) (-3.70) 
At-the-Money RL -1.58% 0.81%   -1.38% 0.28%   3.52% -0.04%   -1.28% -0.20%  
  (-4.82) (2.57)   (-2.58) (1.15)   (3.75) (-0.13)   (-6.80) (-2.55)  
 RW -0.74% -0.14%   -1.07% -0.61%   4.87% -0.26%   -1.54% -0.54%  
  (-2.87) (-1.04)   (-3.55) (-3.08)   (3.58) (-0.67)   (-5.38) (-3.05)  
 RL-RW -0.79% 0.34% -1.12%  -0.27% 0.68% -0.89%  -1.45% 0.16% -1.63%  0.29% 0.23% 0.07% 
  (-2.11) (1.48) (-2.41)  (-0.53) (2.72) (-1.53)  (-1.01) (0.42) (-1.08)  (1.04) (1.62) (0.23) 
In-the-Money RL -0.32% 0.10%   0.18% 0.13%   -1.48% 0.41%   -1.00% -0.01%  
  (-1.13) (0.61)   (0.40) (1.58)   (-3.82) (1.97)   (-6.59) (-0.07)  
 RW 0.00% -0.01%   -0.55% 0.05%   0.56% 1.59%   -1.39% 3.34%  
  (0.02) (-0.05)   (-3.73) (0.15)   (1.08) (2.64)   (-8.86) (3.80)  
 RL-RW -0.30% 0.12% -0.42%  0.71% 0.08% 0.71%  -1.92% -0.76% -1.19%  0.47% -2.36% 2.73% 
    (-1.08) (0.70) (-1.30)   (1.74) (0.33) (1.48)   (-3.16) (-1.67) (-1.57)   (2.47) (-3.78) (4.17) 
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A 4.1: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies (continued) 
Panel 7B: This table presents the market value (MV) fundamental analysis for equity- and option-based contrarian trading strategies, from January 1997 to October 2006, for low-delta options at 
different levels of moneyness. The portfolios presented in the table are formed on the foundation of a two-way sort between past extreme returns and stocks earnings per share. The table 
represents the low MV (L) and the high MV (H) for equity- and option-based contrarian portfolios. The portfolio returns are average returns for an extreme portfolio formation period of one day, J = 
1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. An equity contrarian trading strategy buys equities for loser portfolio stocks and sells equities for winner portfolios, and 
when short-selling restrictions are applied, this is defined as a restricted equity strategy. The option-based contrarian strategies included in the table are equity-call, equity-put, synthetic call, 
synthetic put, contrarian call, and contrarian put option strategies. The study reports the findings for the winner, loser, and contrarian portfolios. The corresponding t-statistics are provided in 
parentheses. 
                 
                 
Equity RL 0.24% 0.03%   0.79% 0.03%   2.26% -1.59%   5.85% -2.20%  
  (8.62) (0.42)   (13.31) (0.42)   (19.86) (-4.82)   (30.84) (-5.19)  
 RW -0.01% -0.25%   0.18% -0.94%   1.51% -1.94%   5.15% -1.37%  
  (-0.54) (-2.46)   (3.24) (-5.97)   (13.71) (-5.92)   (27.17) (-3.30)  
 RL-RW 0.24% 0.28% 0.58%  0.59% 0.95% 1.32%  0.72% 0.33% -0.88%  0.64% -0.82% -4.77% 
  (7.41) (2.24) (3.28)  (8.62) (5.59) (5.26)  (5.56) (0.76) (-2.75)  (2.88) (-1.57) (-9.28) 
                 
Restricted Equity  RL 0.23% 0.03%   0.77% 0.03%   2.22% -1.71%   5.82% -2.72%  
  (8.36) (0.36)   (13.01) (0.36)   (19.45) (-5.17)   (30.57) (-6.37)  
 RW -0.03% -0.23%   0.13% -0.72%   1.26% -1.96%   4.49% -2.49%  
  (-1.30) (-2.47)   (2.44) (-5.73)   (12.23) (-7.10)   (25.37) (-7.18)  
 RL-RW 0.25% 0.25% 0.71%  0.63% 0.73% 1.44%  0.92% 0.23% -0.95%  1.25% -0.25% -4.92% 
  (7.95) (2.12) (3.84)  (9.43) (5.10) (5.72)  (7.34) (0.57) (-2.99)  (5.83) (-0.51) (-9.72) 
                 
Equity-Call Strategy 
              
Out-of-the-money RL 0.26% 0.13%   0.74% 0.13%   2.62% 0.23%   7.07% 2.08%  
  (9.59) (2.50)   (13.95) (2.50)   (21.74) (0.87)   (32.66) (4.01)  
 RW -1.37% 0.23%   -1.49% -0.27%   -0.16% 0.12%   -0.78% -0.03%  
  (-8.51) (1.08)   (-6.51) (-1.36)   (-0.59) (0.29)   (-3.34) (-0.08)  
 RL-RW 1.60% -0.09% 0.91%  2.17% 0.40% 1.08%  2.70% 0.11% -1.17%  7.62% 2.06% -4.28% 
  (10.04) (-0.43) (4.34)  (9.60) (1.98) (2.41)  (9.84) (0.23) (-2.09)  (25.44) (3.36) (-7.45) 
At-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW -0.95% -0.27%   -1.52% -0.53%   -0.34% 0.03%   -0.43% -0.07%  
  (-6.74) (-3.52)   (-7.19) (-4.43)   (-2.00) (0.21)   (-2.68) (-0.65)  
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 RL-RW 1.18% 0.39% 0.58%  2.21% 0.64% 1.32%  2.87% 0.20% -0.88%  7.27% 2.11% -4.77% 
  (8.45) (4.29) (3.28)  (10.52) (5.04) (5.26)  (14.85) (0.68) (-2.75)  (28.51) (4.09) (-9.28) 
In-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW -0.12% -0.09%   -0.23% -0.55%   -0.13% -0.24%   -0.22% -0.34%  
  (-2.50) (-0.83)   (-2.35) (-4.17)   (-1.33) (-0.60)   (-2.99) (-4.45)  
 RL-RW 0.37% 0.21% -0.01%  0.95% 0.67% 0.56%  2.67% 0.47% -0.93%  7.07% 2.37% -5.32% 
  (7.02) (1.94) (-0.08)  (8.81) (4.82) (3.14)  (18.54) (1.00) (-3.27)  (32.08) (4.64) (-11.34) 
                 
Equity-Put Strategy 
              
Out-of-the-money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW 0.57% 0.68%   3.55% 1.64%   5.73% 4.74%   -0.20% 1.43%  
  (1.85) (1.08)   (1.23) (1.66)   (2.55) (2.56)   (-2.13) (2.24)  
 RL-RW 0.81% 0.79% 1.41%  4.20% 1.72% 2.76%  8.15% 4.83% 6.04%  6.66% 3.43% -4.74% 
  (2.68) (1.28) (1.69)  (1.49) (1.78) (2.39)  (3.70) (2.67) (2.37)  (28.72) (4.33) (-6.49) 
At-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW -0.20% -0.01%   -0.17% 0.16%   1.95% 0.67%   -0.33% 0.14%  
  (-1.61) (-0.19)   (-1.07) (1.75)   (1.92) (1.70)   (-2.26) (0.75)  
 RL-RW 0.05% 0.11% -0.44%  0.55% 0.28% 0.23%  4.45% 0.88% 0.65%  6.53% 2.18% -5.28% 
  (0.44) (1.32) (-2.77)  (3.38) (2.76) (0.88)  (4.44) (1.94) (0.57)  (25.59) (4.07) (-10.06) 
In-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW 0.10% 0.09%   -0.02% 0.15%   0.25% 0.48%   -0.16% 0.86%  
  (1.59) (1.33)   (-0.31) (2.04)   (0.83) (3.02)   (-1.38) (2.64)  
 RL-RW 0.35% 0.22% -0.07%  0.70% 0.27% 0.25%  2.78% 0.70% -1.17%  6.69% 2.88% -5.73% 
  (5.21) (2.57) (-0.70)  (7.63) (3.14) (1.58)  (9.03) (2.36) (-2.96)  (28.04) (4.87) (-11.40) 
                 
Synthetic Call Strategy 
              
Out-of-the-money RL 1.70% 0.32%   0.43% 0.32%   -0.26% 1.46%   -0.16% -0.05%  
  (1.04) (1.11)   (1.07) (1.11)   (-0.71) (1.23)   (-1.33) (-0.41)  
 RW -1.37% 0.23%   -1.48% -0.28%   -0.15% 0.12%   -0.78% -0.03%  
  (-8.52) (1.08)   (-6.47) (-1.39)   (-0.58) (0.29)   (-3.34) (-0.08)  
 RL-RW 3.00% 0.09% 3.76%  1.87% 0.58% 1.67%  -0.10% 1.31% 0.16%  0.61% -0.02% 1.10% 
  (1.88) (0.27) (1.55)  (4.19) (1.69) (2.25)  (-0.23) (1.07) (0.24)  (2.48) (-0.05) (3.04) 
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At-the-Money RL -0.94% -0.05%   0.00% -0.05%   -0.08% 0.19%   -0.19% 0.16%  
  (-4.24) (-0.45)   (0.01) (-0.45)   (-0.27) (1.11)   (-1.98) (1.38)  
 RW -0.95% -0.27%   -1.52% -0.53%   -0.34% 0.03%   -0.43% -0.07%  
  (-6.74) (-3.52)   (-7.19) (-4.43)   (-2.00) (0.21)   (-2.68) (-0.65)  
 RL-RW 0.02% 0.21% 0.21%  1.49% 0.46% 1.27%  0.25% 0.16% -0.38%  0.24% 0.22% 0.23% 
  (0.07) (1.59) (0.64)  (3.02) (2.88) (2.23)  (0.82) (0.68) (-0.94)  (1.33) (1.45) (0.86) 
In-the-Money RL -0.09% -0.01%   0.21% -0.01%   0.30% -0.31%   -0.39% -0.40%  
  (-0.91) (-0.06)   (1.27) (-0.06)   (1.34) (-1.54)   (-1.62) (-2.53)  
 RW -0.12% -0.09%   -0.23% -0.55%   -0.13% -0.24%   -0.22% -0.34%  
  (-2.50) (-0.83)   (-2.35) (-4.17)   (-1.33) (-0.60)   (-2.99) (-4.45)  
 RL-RW 0.03% 0.08% 0.08%  0.43% 0.53% 5.12%  0.43% -0.07% 7.83%  -0.17% -0.05% -1.20% 
  (0.30) (0.55) (0.47)  (2.44) (3.26) (1.18)  (1.85) (-0.16) (0.99)  (-0.70) (-0.32) (-3.88) 
                 
Synthetic Put Strategy 
              
Out-of-the-money RL -0.76% 0.08%   -1.12% 0.08%   1.65% 2.10%   -0.84% 0.53%  
  (-4.61) (0.67)   (-4.09) (0.67)   (1.26) (3.63)   (-4.30) (1.87)  
 RW 0.57% 0.68%   3.55% 1.64%   5.73% 4.74%   -0.20% 1.43%  
  (1.85) (1.08)   (1.23) (1.66)   (2.55) (2.56)   (-2.13) (2.24)  
 RL-RW -1.30% -0.59% -2.13%  -4.57% -1.51% -2.77%  -4.01% -2.55% -6.19%  -0.61% -0.87% -1.65% 
  (-3.76) (-0.93) (-2.47)  (-1.61) (-1.57) (-2.34)  (-1.58) (-1.35) (-2.22)  (-2.90) (-1.28) (-2.46) 
At-the-Money RL -1.28% -0.03%   -2.18% -0.03%   0.13% 0.20%   -0.25% 0.28%  
  (-5.34) (-0.32)   (-7.84) (-0.32)   (0.28) (1.61)   (-3.73) (1.14)  
 RW -0.20% -0.01%   -0.17% 0.16%   1.95% 0.67%   -0.33% 0.14%  
  (-1.62) (-0.19)   (-1.09) (1.75)   (1.92) (1.70)   (-2.26) (0.75)  
 RL-RW -1.04% -0.02% -0.86%  -1.95% -0.19% -1.77%  -1.78% -0.45% -1.85%  0.08% 0.14% -0.24% 
  (-4.01) (-0.14) (-2.10)  (-6.36) (-1.45) (-3.95)  (-1.64) (-1.13) (-1.53)  (0.50) (0.45) (-0.85) 
In-the-Money RL -0.06% 0.03%   -0.65% 0.03%   -0.83% 0.05%   -0.01% -0.33%  
  (-0.68) (0.55)   (-4.92) (0.55)   (-4.69) (0.45)   (-0.03) (-4.01)  
 RW 0.10% 0.09%   -0.02% 0.15%   0.25% 0.48%   -0.16% 0.86%  
  (1.59) (1.33)   (-0.31) (2.04)   (0.83) (3.02)   (-1.38) (2.64)  
 RL-RW -0.16% -0.06% 1.52%  -0.61% -0.12% 1.08%  -1.05% -0.41% 4.75%  0.15% -1.16% 0.15% 
  (-1.53) (-0.70) (0.85)  (-4.12) (-1.30) (0.60)  (-3.13) (-2.13) (0.81)  (0.50) (-3.56) (0.68) 
                 
Contrarian Call Strategy 
              
Out-of-the-money RL 3.76% 1.00%   6.19% 1.00%   2.09% 1.94%   -0.49% -0.88%  
  (4.03) (4.06)   (4.93) (4.06)   (1.95) (1.43)   (-1.94) (-5.26)  
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 RW -1.19% -0.51%   -1.00% 0.53%   1.03% 0.33%   0.03% 2.61%  
  (-5.95) (-1.77)   (-2.84) (0.87)   (2.43) (0.44)   (0.08) (2.86)  
 RL-RW 4.95% 1.44% 1.68%  7.19% 0.52% 2.25%  1.07% 1.61% -1.21%  -0.52% -3.19% 0.12% 
  (5.31) (4.10) (1.36)  (5.92) (0.88) (1.70)  (0.99) (1.07) (-0.83)  (-1.26) (-3.99) (0.14) 
At-the-Money RL -0.09% -0.15%   1.15% -0.15%   0.71% 0.38%   0.56% -0.32%  
  (-0.12) (-0.91)   (2.37) (-0.91)   (1.86) (0.81)   (2.93) (-2.05)  
 RW -0.84% -0.29%   -1.26% -0.75%   0.15% 0.28%   0.54% 0.21%  
  (-4.51) (-1.49)   (-4.52) (-2.43)   (0.59) (0.90)   (2.24) (0.62)  
 RL-RW 0.75% 0.12% -0.79%  2.41% 0.52% 0.87%  0.56% 0.10% -1.21%  0.02% -0.47% -0.91% 
  (1.05) (0.53) (-0.79)  (4.91) (1.70) (1.49)  (1.41) (0.20) (-2.10)  (0.08) (-1.49) (-2.46) 
In-the-Money RL -0.31% 0.10%   1.24% 0.10%   1.89% 1.07%   -0.19% -1.40%  
  (-1.91) (0.47)   (4.43) (0.47)   (4.81) (1.26)   (-0.52) (-2.01)  
 RW 0.02% -0.12%   -0.17% -0.97%   -0.25% -1.53%   -0.39% -0.63%  
  (0.25) (-0.55)   (-0.95) (-2.64)   (-1.41) (-2.84)   (-3.11) (-3.24)  
 RL-RW -0.33% 0.20% -1.51%  1.40% 0.95% -0.53%  2.14% 2.35% 0.80%  0.20% -0.73% -1.00% 
  (-2.03) (0.76) (-5.08)  (5.14) (2.58) (-1.21)  (6.01) (2.62) (1.26)  (0.62) (-1.10) (-1.66) 
                 
Contrarian Put Strategy 
              
Out-of-the-money RL 0.47% 0.01%   3.13% 0.01%   2.55% 0.08%   -0.78% 0.00%  
  (1.30) (0.24)   (1.08) (0.24)   (2.02) (0.66)   (-6.70) (-0.04)  
 RW -0.37% 0.81%   -1.58% 2.57%   13.75% 9.36%   -2.95% 0.74%  
  (-1.11) (2.09)   (-3.32) (2.96)   (4.50) (4.48)   (-9.27) (0.94)  
 RL-RW 0.85% -0.73% 1.20%  4.71% -2.33% 7.70%  -11.20% -8.46% -8.16%  2.17% -0.68% 1.18% 
  (1.73) (-2.04) (2.25)  (1.60) (-2.94) (1.29)  (-3.50) (-4.43) (-2.77)  (6.53) (-0.94) (2.56) 
At-the-Money RL 0.31% 0.35%   -0.41% 0.35%   5.47% 1.06%   -1.87% 0.78%  
  (0.59) (1.52)   (-1.15) (1.52)   (4.48) (1.61)   (-7.35) (1.48)  
 RW -3.27% -0.66%   -5.11% 1.06%   4.87% 2.72%   -1.06% 0.26%  
  (-9.05) (-2.70)   (-10.51) (1.46)   (2.30) (3.29)   (-9.05) (0.97)  
 RL-RW 3.58% 0.90% 1.62%  4.70% -0.64% 2.78%  0.60% -1.49% -0.34%  -0.81% 0.47% -0.73% 
  (5.85) (3.01) (3.17)  (9.12) (-0.94) (4.17)  (0.34) (-1.57) (-0.20)  (-3.22) (0.90) (-2.11) 
In-the-Money RL 0.12% 0.50%   0.29% 0.50%   0.28% 1.45%   -1.31% 0.66%  
  (1.07) (2.62)   (1.57) (2.62)   (0.85) (1.37)   (-6.96) (1.88)  
 RW -0.14% 0.01%   -1.25% 0.39%   -2.03% 0.38%   -0.77% -0.68%  
  (-0.49) (0.05)   (-4.07) (0.98)   (-6.52) (0.71)   (-3.99) (-2.39)  
 RL-RW 0.25% 0.44% 0.14%  1.54% 0.09% 1.36%  2.31% 0.98% 1.55%  -0.54% 1.22% -2.23% 
    (0.89) (1.73) (0.42)   (4.70) (0.23) (3.76)   (5.66) (0.91) (3.06)   (-2.09) (2.99) (-4.28) 
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A 4.1: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies (continued) 
Panel 8A: This table presents the dividend yield fundamental analysis for equity- and option-based contrarian trading strategies, from January 1997 to October 2006, for low-delta 
options at different levels of moneyness. The portfolios presented in the table are formed on the foundation of a two-way sort between past extreme returns and stocks earnings 
per share. The table represents the low dividend yield (L) and the high dividend yield (H) for equity- and option-based contrarian portfolios. The portfolio returns are average 
returns for an extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. An equity contrarian trading strategy buys 
equities for loser portfolio stocks and sells equities for winner portfolios, and when short-selling restrictions are applied, this is defined as a restricted equity strategy. The option-
based contrarian strategies included in the table are equity-call, equity-put, synthetic call, synthetic put, contrarian call, and contrarian put option strategies. The study reports the 
findings for the winner, loser, and contrarian portfolios. The corresponding t-statistics are provided in parentheses. 
  K1  K5  K20  K60 
    H L H-L  H L H-L  H L H-L  H L H-L 
Equity RL 0.17% 0.18%   0.61% 0.24%   1.65% 1.95%   4.24% 5.10%  
  (4.19) (3.59)   (8.12) (6.96)   (10.39) (11.63)   (13.78) (15.06)  
 RW -0.02% -0.06%   0.11% 0.04%   1.30% 1.65%   4.65% 5.49%  
  (-0.41) (-1.98)   (1.57) (0.67)   (8.63) (10.01)   (15.80) (16.89)  
 RL-RW 0.17% 0.31% -0.14%  0.46% 0.20% 0.24%  0.34% 0.30% 0.06%  -0.28% -0.39% 0.14% 
  (3.50) (7.36) (-2.23)  (5.11) (2.92) (2.03)  (1.88) (1.50) (0.23)  (-0.80) (-0.95) (0.25) 
                 
Restricted Equity  RL 0.15% 0.18%   0.58% 0.24%   1.53% 1.88%   3.76% 4.85%  
  (3.56) (3.49)   (7.63) (6.93)   (9.67) (11.22)   (12.00) (14.30)  
 RW -0.04% -0.07%   0.03% -0.03%   0.90% 0.98%   3.52% 3.50%  
  (-1.26) (-2.53)   (0.50) (-0.65)   (6.40) (7.98)   (12.95) (13.37)  
 RL-RW 0.17% 0.31% -0.14%  0.50% 0.28% 0.22%  0.59% 0.90% -0.31%  0.29% 1.35% -1.06% 
  (3.74) (7.89) (-2.37)  (5.78) (4.71) (2.07)  (3.40) (5.15) (-1.28)  (0.85) (3.68) (-2.12) 
                 
Equity-Call Strategy  
             
Out-of-the-money RL 0.16% 0.14%   4.21% 5.10%   0.59% 0.00%   1.54% 1.63%  
  (3.76) (2.63)   (13.56) (15.03)   (7.65) (0.00)   (9.38) (9.34)  
 RW -0.13% -0.08%   -0.21% -0.26%   -0.29% 0.76%   -0.06% -0.10%  
  (-0.68) (-0.56)   (-2.96) (-3.70)   (-1.03) (0.99)   (-0.13) (-0.35)  
 RL-RW 0.26% 0.30% -0.02%  4.01% 5.35% -1.16%  0.79% -0.54% 1.34%  1.45% 1.72% -0.23% 
  (1.50) (2.02) (-0.09)  (13.85) (15.35) (-2.76)  (3.13) (-0.70) (1.64)  (3.49) (5.38) (-0.44) 
At-the-Money RL 0.16% 0.14%   0.59% 0.22%   1.55% 1.63%   4.25% 5.10%  
  (3.69) (2.58)   (7.67) (5.89)   (9.43) (9.35)   (13.82) (15.05)  
 RW -0.67% -0.79%   -0.93% -0.97%   0.23% -0.61%   0.09% -0.29%  
  (-3.83) (-6.35)   (-3.85) (-3.13)   (0.92) (-3.66)   (0.54) (-4.68)  
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 RL-RW 0.74% 1.01% -0.28%  1.36% 1.19% 0.16%  1.20% 2.24% -0.99%  3.78% 5.39% -1.45% 
  (4.62) (7.95) (-1.38)  (6.11) (3.81) (0.42)  (4.59) (9.65) (-2.92)  (12.27) (15.64) (-3.38) 
In-the-Money RL 0.16% 0.14%   0.59% 0.22%   1.55% 1.63%   4.25% 5.10%  
  (3.69) (2.58)   (7.67) (5.89)   (9.43) (9.35)   (13.82) (15.05)  
 RW -0.35% -0.55%   -0.60% -0.95%   0.13% -1.02%   0.13% -1.08%  
  (-3.05) (-6.50)   (-3.55) (-7.95)   (0.54) (-5.87)   (0.53) (-6.99)  
 RL-RW 0.46% 0.77% -0.34%  1.07% 1.17% -0.15%  1.29% 2.64% -1.33%  3.74% 6.18% -2.26% 
  (4.21) (8.62) (-2.48)  (6.56) (9.54) (-0.72)  (5.23) (11.33) (-4.03)  (11.04) (16.98) (-4.78) 
                 
Equity-Put Strategy  
             
Out-of-the-money RL 0.16% 0.14%   4.25% 5.10%   0.59% 0.00%   1.55% 1.63%  
  (3.69) (2.58)   (13.82) (15.05)   (7.67) (0.00)   (9.43) (9.35)  
 RW -0.45% 0.18%   0.83% 0.22%   -0.59% 0.72%   1.01% 3.66%  
  (-2.54) (0.63)   (0.74) (1.04)   (-2.15) (1.67)   (1.27) (3.31)  
 RL-RW -0.26% 0.40% -0.64%  4.60% 5.32% -0.55%  0.01% 0.94% -0.89%  2.31% 5.29% -2.96% 
  (-1.60) (1.39) (-1.92)  (4.47) (13.85) (-0.50)  (0.05) (2.17) (-1.74)  (3.20) (4.75) (-2.41) 
At-the-Money RL 0.16% 0.14%   0.59% 0.22%   1.55% 1.63%   4.25% 5.10%  
  (3.69) (2.58)   (7.67) (5.89)   (9.43) (9.35)   (13.82) (15.05)  
 RW -0.60% -0.33%   -0.91% -0.56%   -0.07% 0.97%   -0.17% -0.11%  
  (-2.17) (-2.47)   (-3.80) (-3.21)   (-0.20) (1.63)   (-3.25) (-2.06)  
 RL-RW -0.39% -0.11% -0.19%  -0.27% -0.34% 0.12%  1.34% 2.59% -1.20%  3.71% 4.99% -1.11% 
  (-1.57) (-0.81) (-0.68)  (-1.21) (-1.92) (0.44)  (3.76) (4.22) (-1.67)  (13.10) (14.58) (-2.71) 
In-the-Money RL 0.16% 0.14%   0.59% 0.22%   1.55% 1.63%   4.26% 5.11%  
  (3.70) (2.58)   (7.68) (5.89)   (9.46) (9.37)   (13.83) (15.07)  
 RW 0.02% 0.09%   0.08% 0.05%   0.01% 0.32%   -0.08% -0.19%  
  (0.30) (1.70)   (0.76) (0.59)   (0.03) (1.09)   (-2.05) (-3.62)  
 RL-RW 0.16% 0.31% -0.15%  0.61% 0.27% 0.33%  1.41% 1.95% -0.46%  3.79% 4.91% -0.95% 
  (2.15) (4.66) (-1.53)  (5.22) (2.87) (2.20)  (6.69) (5.87) (-1.19)  (13.39) (14.37) (-2.32) 
                 
Synthetic Call Strategy  
             
Out-of-the-money RL -0.24% 0.18%   0.65% -0.76%   0.28% 0.00%   1.27% -0.10%  
  (-1.07) (0.90)   (2.40) (-3.85)   (1.05) (0.00)   (4.15) (-0.36)  
 RW -0.13% -0.08%   -0.21% -0.26%   -0.29% 0.76%   -0.06% -0.09%  
  (-0.68) (-0.54)   (-2.96) (-3.70)   (-1.03) (1.00)   (-0.13) (-0.33)  
 RL-RW -0.11% 0.68% -0.73%  0.78% -0.50% 1.30%  0.51% -0.16% 0.72%  1.20% 0.00% 1.23% 
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  (-0.40) (0.84) (-0.85)  (3.06) (-2.44) (4.10)  (1.48) (-0.15) (0.62)  (2.45) (-0.01) (1.96) 
At-the-Money RL -0.33% -0.13%   -0.30% -0.24%   0.52% -0.37%   0.03% -0.50%  
  (-2.87) (-2.23)   (-1.68) (-3.24)   (2.32) (-3.60)   (0.22) (-5.01)  
 RW -0.67% -0.79%   -0.93% -0.97%   0.23% -0.61%   0.09% -0.29%  
  (-3.83) (-6.35)   (-3.85) (-3.13)   (0.92) (-3.66)   (0.54) (-4.68)  
 RL-RW 0.29% 0.55% -0.26%  0.55% 0.73% -0.18%  0.26% 0.24% 0.02%  -0.05% -0.21% 0.16% 
  (1.55) (3.83) (-1.10)  (2.04) (2.28) (-0.43)  (0.87) (1.24) (0.06)  (-0.26) (-1.87) (0.73) 
In-the-Money RL -0.05% -0.09%   0.35% 0.01%   0.03% 2.34%   -0.02% -0.25%  
  (-0.48) (-0.95)   (2.44) (0.10)   (0.26) (0.81)   (-0.19) (-5.65)  
 RW -0.35% -0.55%   -0.60% -0.95%   0.13% -1.02%   0.13% -1.08%  
  (-3.05) (-6.50)   (-3.55) (-7.95)   (0.54) (-5.87)   (0.53) (-6.99)  
 RL-RW 0.27% 0.55% -0.30%  0.85% 0.96% -0.15%  -0.08% 3.36% -3.53%  -0.13% 0.83% -0.98% 
  (1.97) (5.29) (-1.78)  (4.28) (7.13) (-0.63)  (-0.36) (1.16) (-1.19)  (-0.57) (5.31) (-3.54) 
                 
Synthetic Put Strategy  
             
Out-of-the-money RL 0.06% 0.24%   0.37% 0.13%   -0.21% 0.00%   2.01% 4.38%  
  (0.71) (2.08)   (0.68) (0.82)   (-1.00) (0.00)   (1.86) (3.77)  
 RW -0.45% 0.18%   0.83% 0.22%   -0.59% 0.72%   1.01% 3.66%  
  (-2.54) (0.63)   (0.74) (1.04)   (-2.15) (1.67)   (1.27) (3.31)  
 RL-RW 0.46% 0.34% 0.12%  -0.40% -0.09% -0.31%  0.33% -0.20% 0.50%  0.92% 0.71% 0.19% 
  (2.60) (0.77) (0.25)  (-0.36) (-0.35) (-0.27)  (1.08) (-0.37) (0.81)  (0.76) (0.45) (0.10) 
At-the-Money RL -0.54% -0.03%   -0.43% -0.11%   -0.41% 0.26%   -0.17% -0.01%  
  (-4.26) (-0.69)   (-2.29) (-0.98)   (-2.69) (1.73)   (-0.85) (-0.10)  
 RW -0.60% -0.34%   -0.91% -0.57%   -0.07% 0.97%   -0.17% -0.11%  
  (-2.17) (-2.54)   (-3.80) (-3.24)   (-0.20) (1.63)   (-3.25) (-2.06)  
 RL-RW 0.04% 0.23% -0.28%  0.41% 0.46% -0.09%  -0.31% -0.71% 0.42%  0.00% 0.10% -0.10% 
  (0.14) (1.36) (-0.86)  (1.50) (2.24) (-0.27)  (-0.88) (-1.16) (0.59)  (0.01) (0.84) (-0.46) 
In-the-Money RL 0.04% 0.12%   -0.08% 0.70%   -0.09% 2.48%   0.09% 0.35%  
  (0.40) (1.64)   (-0.84) (1.06)   (-0.72) (1.16)   (0.66) (3.65)  
 RW 0.02% 0.09%   0.08% 0.05%   0.01% 0.32%   -0.08% -0.19%  
  (0.31) (1.69)   (0.75) (0.59)   (0.03) (1.09)   (-2.05) (-3.62)  
 RL-RW 0.01% 0.61% -0.61%  -0.14% 0.65% -0.80%  -0.08% 2.16% -2.29%  0.15% 0.54% -0.40% 
  (0.13) (0.92) (-0.89)  (-1.13) (0.97) (-1.16)  (-0.44) (1.00) (-1.03)  (1.23) (5.01) (-2.36) 
                 
Contrarian Call Strategy  
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Out-of-the-money RL 1.09% 0.48%   0.59% -1.62%   2.20% 0.00%   2.42% 0.03%  
  (1.53) (2.54)   (1.13) (-5.99)   (2.44) (0.00)   (2.38) (0.10)  
 RW -0.48% 0.15%   0.09% -0.45%   0.24% 1.86%   1.69% -0.75%  
  (-1.18) (0.27)   (0.35) (-1.84)   (0.33) (1.53)   (0.74) (-1.03)  
 RL-RW 1.50% 0.68% 0.87%  0.47% -1.17% 1.68%  1.86% -1.03% 2.92%  0.70% 0.79% -0.13% 
  (1.93) (1.09) (0.87)  (0.86) (-3.53) (2.65)  (1.67) (-0.82) (1.73)  (0.29) (1.06) (-0.05) 
At-the-Money RL 1.64% 0.03%   0.35% -0.42%   0.70% 0.08%   1.32% -0.88%  
  (0.85) (0.29)   (1.22) (-2.48)   (1.89) (0.37)   (3.53) (-4.66)  
 RW -0.68% -1.44%   2.12% -2.47%   1.06% -1.05%   0.47% -0.19%  
  (-1.33) (-4.36)   (2.21) (-5.06)   (1.73) (-2.97)   (1.39) (-1.24)  
 RL-RW 2.19% 1.01% 1.08%  -1.66% 2.05% -3.77%  -0.34% 1.13% -1.54%  0.80% -0.70% 1.52% 
  (1.16) (2.84) (0.56)  (-1.81) (4.05) (-3.63)  (-0.54) (3.03) (-2.16)  (1.74) (-3.04) (2.90) 
In-the-Money RL 0.09% -0.14%   0.83% -0.36%   0.76% -0.38%   -0.15% -0.93%  
  (0.62) (-0.74)   (3.35) (-2.62)   (2.48) (-1.30)   (-0.73) (-6.72)  
 RW -0.26% -1.13%   0.07% -2.53%   1.82% -2.64%   0.66% -3.12%  
  (-0.93) (-5.90)   (0.22) (-8.33)   (3.64) (-7.05)   (1.34) (-8.41)  
 RL-RW 0.33% 0.77% -0.40%  0.71% 2.16% -1.43%  -1.01% 2.25% -3.33%  -0.77% 2.19% -3.01% 
  (1.17) (3.55) (-1.17)  (1.96) (6.80) (-3.02)  (-2.05) (5.69) (-5.32)  (-1.65) (6.49) (-5.71) 
                 
Contrarian Put Strategy  
             
Out-of-the-money RL 0.21% 0.06%   -0.41% -0.30%   -0.16% 0.00%   -0.82% 2.21%  
  (1.56) (1.18)   (-4.09) (-3.13)   (-0.79) (0.00)   (-3.85) (2.57)  
 RW 0.28% 1.12%   -0.71% 0.34%   0.95% 2.75%   15.12% 17.23%  
  (1.49) (1.70)   (-1.68) (1.09)   (1.28) (3.34)   (3.81) (6.52)  
 RL-RW -0.06% -1.08% 1.05%  0.26% -0.64% 0.92%  -1.05% -2.71% 1.68%  -15.00% -15.02% 0.03% 
  (-0.26) (-1.64) (1.49)  (0.65) (-1.96) (1.74)  (-1.46) (-3.29) (1.59)  (-4.03) (-5.45) (0.01) 
At-the-Money RL -0.51% 0.81%   -0.48% 0.85%   0.91% 5.32%   -0.79% -0.39%  
  (-1.64) (2.57)   (-0.75) (3.13)   (1.06) (3.60)   (-3.34) (-2.36)  
 RW -0.35% -0.68%   -1.08% -0.66%   4.56% 3.73%   -2.67% -0.21%  
  (-1.09) (-2.92)   (-2.73) (-2.44)   (1.99) (3.19)   (-8.27) (-0.74)  
 RL-RW -0.15% 1.52% -1.73%  0.56% 1.51% -0.96%  -3.41% 1.59% -5.10%  1.75% -0.18% 1.97% 
  (-0.37) (4.49) (-3.21)  (0.82) (4.11) (-1.23)  (-1.50) (1.73) (-2.16)  (4.98) (-0.62) (4.58) 
In-the-Money RL -0.14% 0.10%   -0.24% 0.29%   -1.43% 0.53%   -0.72% 0.07%  
  (-0.57) (0.61)   (-0.54) (2.68)   (-4.34) (1.43)   (-6.64) (0.54)  
 RW -0.05% 0.02%   -0.40% -0.03%   0.18% 0.89%   0.40% 0.54%  
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  (-0.26) (0.13)   (-1.72) (-0.16)   (0.18) (3.29)   (0.83) (2.51)  
 RL-RW -0.09% 0.27% -0.37%  0.14% 0.31% -0.18%  -1.54% -0.36% -1.23%  -1.06% -0.47% -0.60% 
    (-0.32) (1.81) (-1.14)   (0.31) (1.73) (-0.36)   (-1.57) (-0.85) (-1.16)   (-2.30) (-1.95) (-1.12) 
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A 4.1: Fundamental Analysis of Equity- and Option-Based Contrarian Trading Strategies (continued) 
Panel 8B: This table presents the dividend yield fundamental analysis for equity- and option-based contrarian trading strategies, from January 1997 to October 2006, for low-delta options at 
different levels of moneyness. The portfolios presented in the table are formed on the foundation of a two-way sort between past extreme returns and stocks earnings per share. The table 
represents the low dividend yield (L) and the high dividend yield (H) for equity- and option-based contrarian portfolios. The portfolio returns are average returns for an extreme portfolio formation 
period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. An equity contrarian trading strategy buys equities for loser portfolio stocks and sells equities for 
winner portfolios, and when short-selling restrictions are applied, this is defined as a restricted equity strategy. The option-based contrarian strategies included in the table are equity-call, equity-
put, synthetic call, synthetic put, contrarian call, and contrarian put option strategies. The study reports the findings for the winner, loser, and contrarian portfolios. The corresponding t-statistics are 
provided in parentheses. 
                 
                 
Equity RL 0.24% 0.03%   0.79% 0.03%   2.26% -1.59%   5.85% -2.20%  
  (8.62) (0.42)   (13.31) (0.42)   (19.86) (-4.82)   (30.84) (-5.19)  
 RW -0.01% -0.25%   0.18% -0.94%   1.51% -1.94%   5.15% -1.37%  
  (-0.54) (-2.46)   (3.24) (-5.97)   (13.71) (-5.92)   (27.17) (-3.30)  
 RL-RW 0.24% 0.28% 0.05%  0.59% 0.95% 0.34%  0.72% 0.33% -0.91%  0.64% -0.82% -1.90% 
  (7.41) (2.24) (0.33)  (8.62) (5.59) (1.56)  (5.56) (0.76) (-3.17)  (2.88) (-1.57) (-4.27) 
                 
Restricted Equity  RL 0.23% 0.03%   0.77% 0.03%   2.22% -1.71%   5.82% -2.72%  
  (8.36) (0.36)   (13.01) (0.36)   (19.45) (-5.17)   (30.57) (-6.37)  
 RW -0.03% -0.23%   0.13% -0.72%   1.26% -1.96%   4.49% -2.49%  
  (-1.30) (-2.47)   (2.44) (-5.73)   (12.23) (-7.10)   (25.37) (-7.18)  
 RL-RW 0.25% 0.25% 0.07%  0.63% 0.73% 0.34%  0.92% 0.23% -1.00%  1.25% -0.25% -2.07% 
  (7.95) (2.12) (0.45)  (9.43) (5.10) (1.59)  (7.34) (0.57) (-3.53)  (5.83) (-0.51) (-4.69) 
                 
Equity-Call Strategy 
              
Out-of-the-money RL 0.26% 0.13%   0.74% 0.13%   2.62% 0.23%   7.07% 2.08%  
  (9.59) (2.50)   (13.95) (2.50)   (21.74) (0.87)   (32.66) (4.01)  
 RW -1.37% 0.23%   -1.49% -0.27%   -0.16% 0.12%   -0.78% -0.03%  
  (-8.51) (1.08)   (-6.51) (-1.36)   (-0.59) (0.29)   (-3.34) (-0.08)  
 RL-RW 1.60% -0.09% -0.11%  2.17% 0.40% -0.50%  2.70% 0.11% -1.20%  7.62% 2.06% -2.02% 
  (10.04) (-0.43) (-0.50)  (9.60) (1.98) (-0.86)  (9.84) (0.23) (-2.64)  (25.44) (3.36) (-3.96) 
At-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW -0.95% -0.27%   -1.52% -0.53%   -0.34% 0.03%   -0.43% -0.07%  
  (-6.74) (-3.52)   (-7.19) (-4.43)   (-2.00) (0.21)   (-2.68) (-0.65)  
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 RL-RW 1.18% 0.39% 0.05%  2.21% 0.64% 0.34%  2.87% 0.20% -0.91%  7.27% 2.11% -1.90% 
  (8.45) (4.29) (0.33)  (10.52) (5.04) (1.56)  (14.85) (0.68) (-3.17)  (28.51) (4.09) (-4.27) 
In-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW -0.12% -0.09%   -0.23% -0.55%   -0.13% -0.24%   -0.22% -0.34%  
  (-2.50) (-0.83)   (-2.35) (-4.17)   (-1.33) (-0.60)   (-2.99) (-4.45)  
 RL-RW 0.37% 0.21% -0.18%  0.95% 0.67% 0.02%  2.67% 0.47% -0.34%  7.07% 2.37% -1.27% 
  (7.02) (1.94) (-1.90)  (8.81) (4.82) (0.12)  (18.54) (1.00) (-1.33)  (32.08) (4.64) (-3.09) 
                 
Equity-Put Strategy 
              
Out-of-the-money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW 0.57% 0.68%   3.55% 1.64%   5.73% 4.74%   -0.20% 1.43%  
  (1.85) (1.08)   (1.23) (1.66)   (2.55) (2.56)   (-2.13) (2.24)  
 RL-RW 0.81% 0.79% -0.61%  4.20% 1.72% -0.98%  8.15% 4.83% -2.65%  6.66% 3.43% -0.33% 
  (2.68) (1.28) (-1.75)  (1.49) (1.78) (-1.63)  (3.70) (2.67) (-1.43)  (28.72) (4.33) (-0.30) 
At-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW -0.20% -0.01%   -0.17% 0.16%   1.95% 0.67%   -0.33% 0.14%  
  (-1.61) (-0.19)   (-1.07) (1.75)   (1.92) (1.70)   (-2.26) (0.75)  
 RL-RW 0.05% 0.11% -0.13%  0.55% 0.28% 0.36%  4.45% 0.88% -1.09%  6.53% 2.18% -1.18% 
  (0.44) (1.32) (-0.94)  (3.38) (2.76) (1.96)  (4.44) (1.94) (-1.56)  (25.59) (4.07) (-2.79) 
In-the-Money RL 0.26% 0.13%   0.74% 0.13%   2.61% 0.24%   7.06% 2.09%  
  (9.44) (2.45)   (13.95) (2.45)   (21.73) (0.90)   (32.65) (4.03)  
 RW 0.10% 0.09%   -0.02% 0.15%   0.25% 0.48%   -0.16% 0.86%  
  (1.59) (1.33)   (-0.31) (2.04)   (0.83) (3.02)   (-1.38) (2.64)  
 RL-RW 0.35% 0.22% -0.12%  0.70% 0.27% 0.28%  2.78% 0.70% -0.46%  6.69% 2.88% -1.28% 
  (5.21) (2.57) (-1.28)  (7.63) (3.14) (2.13)  (9.03) (2.36) (-1.82)  (28.04) (4.87) (-2.95) 
                 
Synthetic Call Strategy 
              
Out-of-the-money RL 1.70% 0.32%   0.43% 0.32%   -0.26% 1.46%   -0.16% -0.05%  
  (1.04) (1.11)   (1.07) (1.11)   (-0.71) (1.23)   (-1.33) (-0.41)  
 RW -1.37% 0.23%   -1.48% -0.28%   -0.15% 0.12%   -0.78% -0.03%  
  (-8.52) (1.08)   (-6.47) (-1.39)   (-0.58) (0.29)   (-3.34) (-0.08)  
 RL-RW 3.00% 0.09% -1.17%  1.87% 0.58% -1.82%  -0.10% 1.31% -2.08%  0.61% -0.02% -0.96% 
  (1.88) (0.27) (-1.36)  (4.19) (1.69) (-1.71)  (-0.23) (1.07) (-3.43)  (2.48) (-0.05) (-2.81) 
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At-the-Money RL -0.94% -0.05%   0.00% -0.05%   -0.08% 0.19%   -0.19% 0.16%  
  (-4.24) (-0.45)   (0.01) (-0.45)   (-0.27) (1.11)   (-1.98) (1.38)  
 RW -0.95% -0.27%   -1.52% -0.53%   -0.34% 0.03%   -0.43% -0.07%  
  (-6.74) (-3.52)   (-7.19) (-4.43)   (-2.00) (0.21)   (-2.68) (-0.65)  
 RL-RW 0.02% 0.21% 0.27%  1.49% 0.46% 1.92%  0.25% 0.16% 0.43%  0.24% 0.22% -0.55% 
  (0.07) (1.59) (1.18)  (3.02) (2.88) (1.42)  (0.82) (0.68) (1.12)  (1.33) (1.45) (-2.37) 
In-the-Money RL -0.09% -0.01%   0.21% -0.01%   0.30% -0.31%   -0.39% -0.40%  
  (-0.91) (-0.06)   (1.27) (-0.06)   (1.34) (-1.54)   (-1.62) (-2.53)  
 RW -0.12% -0.09%   -0.23% -0.55%   -0.13% -0.24%   -0.22% -0.34%  
  (-2.50) (-0.83)   (-2.35) (-4.17)   (-1.33) (-0.60)   (-2.99) (-4.45)  
 RL-RW 0.03% 0.08% -0.18%  0.43% 0.53% 0.06%  0.43% -0.07% -1.72%  -0.17% -0.05% 1.22% 
  (0.30) (0.55) (-0.98)  (2.44) (3.26) (0.26)  (1.85) (-0.16) (-0.58)  (-0.70) (-0.32) (4.78) 
                 
Synthetic Put Strategy 
              
Out-of-the-money RL -0.76% 0.08%   -1.12% 0.08%   1.65% 2.10%   -0.84% 0.53%  
  (-4.61) (0.67)   (-4.09) (0.67)   (1.26) (3.63)   (-4.30) (1.87)  
 RW 0.57% 0.68%   3.55% 1.64%   5.73% 4.74%   -0.20% 1.43%  
  (1.85) (1.08)   (1.23) (1.66)   (2.55) (2.56)   (-2.13) (2.24)  
 RL-RW -1.30% -0.59% 0.64%  -4.57% -1.51% 1.01%  -4.01% -2.55% -0.03%  -0.61% -0.87% -1.12% 
  (-3.76) (-0.93) (1.66)  (-1.61) (-1.57) (1.57)  (-1.58) (-1.35) (-0.02)  (-2.90) (-1.28) (-0.97) 
At-the-Money RL -1.28% -0.03%   -2.18% -0.03%   0.13% 0.20%   -0.25% 0.28%  
  (-5.34) (-0.32)   (-7.84) (-0.32)   (0.28) (1.61)   (-3.73) (1.14)  
 RW -0.20% -0.01%   -0.17% 0.16%   1.95% 0.67%   -0.33% 0.14%  
  (-1.62) (-0.19)   (-1.09) (1.75)   (1.92) (1.70)   (-2.26) (0.75)  
 RL-RW -1.04% -0.02% -0.25%  -1.95% -0.19% -0.57%  -1.78% -0.45% 0.10%  0.08% 0.14% 0.22% 
  (-4.01) (-0.14) (-1.02)  (-6.36) (-1.45) (-1.74)  (-1.64) (-1.13) (0.14)  (0.50) (0.45) (1.03) 
In-the-Money RL -0.06% 0.03%   -0.65% 0.03%   -0.83% 0.05%   -0.01% -0.33%  
  (-0.68) (0.55)   (-4.92) (0.55)   (-4.69) (0.45)   (-0.03) (-4.01)  
 RW 0.10% 0.09%   -0.02% 0.15%   0.25% 0.48%   -0.16% 0.86%  
  (1.59) (1.33)   (-0.31) (2.04)   (0.83) (3.02)   (-1.38) (2.64)  
 RL-RW -0.16% -0.06% -0.59%  -0.61% -0.12% -0.74%  -1.05% -0.41% -1.65%  0.15% -1.16% 0.39% 
  (-1.53) (-0.70) (-0.86)  (-4.12) (-1.30) (-1.07)  (-3.13) (-2.13) (-0.75)  (0.50) (-3.56) (2.25) 
                 
Contrarian Call Strategy 
              
Out-of-the-money RL 3.76% 1.00%   6.19% 1.00%   2.09% 1.94%   -0.49% -0.88%  
  (4.03) (4.06)   (4.93) (4.06)   (1.95) (1.43)   (-1.94) (-5.26)  
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 RW -1.19% -0.51%   -1.00% 0.53%   1.03% 0.33%   0.03% 2.61%  
  (-5.95) (-1.77)   (-2.84) (0.87)   (2.43) (0.44)   (0.08) (2.86)  
 RL-RW 4.95% 1.44% -0.58%  7.19% 0.52% -0.68%  1.07% 1.61% -4.13%  -0.52% -3.19% -1.11% 
  (5.31) (4.10) (-0.58)  (5.92) (0.88) (-0.51)  (0.99) (1.07) (-3.33)  (-1.26) (-3.99) (-1.55) 
At-the-Money RL -0.09% -0.15%   1.15% -0.15%   0.71% 0.38%   0.56% -0.32%  
  (-0.12) (-0.91)   (2.37) (-0.91)   (1.86) (0.81)   (2.93) (-2.05)  
 RW -0.84% -0.29%   -1.26% -0.75%   0.15% 0.28%   0.54% 0.21%  
  (-4.51) (-1.49)   (-4.52) (-2.43)   (0.59) (0.90)   (2.24) (0.62)  
 RL-RW 0.75% 0.12% 2.13%  2.41% 0.52% -0.06%  0.56% 0.10% 0.28%  0.02% -0.47% -0.45% 
  (1.05) (0.53) (1.13)  (4.91) (1.70) (-0.09)  (1.41) (0.20) (0.42)  (0.08) (-1.49) (-0.98) 
In-the-Money RL -0.31% 0.10%   1.24% 0.10%   1.89% 1.07%   -0.19% -1.40%  
  (-1.91) (0.47)   (4.43) (0.47)   (4.81) (1.26)   (-0.52) (-2.01)  
 RW 0.02% -0.12%   -0.17% -0.97%   -0.25% -1.53%   -0.39% -0.63%  
  (0.25) (-0.55)   (-0.95) (-2.64)   (-1.41) (-2.84)   (-3.11) (-3.24)  
 RL-RW -0.33% 0.20% 0.57%  1.40% 0.95% 0.90%  2.14% 2.35% 2.21%  0.20% -0.73% 3.80% 
  (-2.03) (0.76) (2.29)  (5.14) (2.58) (2.12)  (6.01) (2.62) (3.57)  (0.62) (-1.10) (6.73) 
                 
Contrarian Put Strategy 
              
Out-of-the-money RL 0.47% 0.01%   3.13% 0.01%   2.55% 0.08%   -0.78% 0.00%  
  (1.30) (0.24)   (1.08) (0.24)   (2.02) (0.66)   (-6.70) (-0.04)  
 RW -0.37% 0.81%   -1.58% 2.57%   13.75% 9.36%   -2.95% 0.74%  
  (-1.11) (2.09)   (-3.32) (2.96)   (4.50) (4.48)   (-9.27) (0.94)  
 RL-RW 0.85% -0.73% -0.47%  4.71% -2.33% 1.60%  -11.20% -8.46% 2.71%  2.17% -0.68% 3.52% 
  (1.73) (-2.04) (-1.11)  (1.60) (-2.94) (2.00)  (-3.50) (-4.43) (0.54)  (6.53) (-0.94) (5.60) 
At-the-Money RL 0.31% 0.35%   -0.41% 0.35%   5.47% 1.06%   -1.87% 0.78%  
  (0.59) (1.52)   (-1.15) (1.52)   (4.48) (1.61)   (-7.35) (1.48)  
 RW -3.27% -0.66%   -5.11% 1.06%   4.87% 2.72%   -1.06% 0.26%  
  (-9.05) (-2.70)   (-10.51) (1.46)   (2.30) (3.29)   (-9.05) (0.97)  
 RL-RW 3.58% 0.90% -1.15%  4.70% -0.64% 1.13%  0.60% -1.49% -4.47%  -0.81% 0.47% -1.01% 
  (5.85) (3.01) (-1.07)  (9.12) (-0.94) (0.75)  (0.34) (-1.57) (-1.71)  (-3.22) (0.90) (-2.51) 
In-the-Money RL 0.12% 0.50%   0.29% 0.50%   0.28% 1.45%   -1.31% 0.66%  
  (1.07) (2.62)   (1.57) (2.62)   (0.85) (1.37)   (-6.96) (1.88)  
 RW -0.14% 0.01%   -1.25% 0.39%   -2.03% 0.38%   -0.77% -0.68%  
  (-0.49) (0.05)   (-4.07) (0.98)   (-6.52) (0.71)   (-3.99) (-2.39)  
 RL-RW 0.25% 0.44% -0.32%  1.54% 0.09% 0.50%  2.31% 0.98% 0.02%  -0.54% 1.22% -0.26% 
    (0.89) (1.73) (-1.34)   (4.70) (0.23) (1.27)   (5.66) (0.91) (0.03)   (-2.09) (2.99) (-0.58) 
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A 4.2: Option-Based Contrarian Trading Strategies Returns During Strong, Weak, and Moderate Market Conditions 
Panel A: This table presents the average returns of equity-call contrarian trading strategies during strong, weak, and moderate market conditions, from January 
1995 to October 2006, at different levels of moneyness. Here RL represents the extreme loser portfolios and RW represents the extreme winner portfolios. Returns 
are average returns for an extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. For an 
equity-call contrarian strategy, winner portfolios write call options on underlying winner stocks and long equities on loser portfolio stocks. The equity-call contrarian 
trading strategies are represented by RL-RW. The portfolios are adjusted for seasonality and autocorrelation. A strong market condition is defined as one that has 
significant positive returns and low volatility, and a weak market is one that has significant negative returns with high volatility. Moderate market conditions are 
described as a state of average returns and normal volatility. The return difference between strong and weak market conditions is reported as (strong-weak). The 
corresponding t-statistics are provided in parentheses. 
  Out-of-the-money   At-the-Money   In-the-Money 
  
Strong Moderate Weak 
Strong-
Weak   Strong Moderate Weak 
Strong-
Weak   Strong Moderate Weak 
Strong-
Weak 
Equity-Call Strategy with Low-Delta Options  
K1 RL 0.25%*** 0.23%*** 0.2% 0.05%  0.2%*** 0.18%** 0.23%** -0.03%  0.2%*** 0.18%** 0.23%** -0.03% 
 
 (3.73) (3.89) (1.52) (0.35)  (2.88) (2.16) (1.92) (-0.22)  (2.88) (2.16) (1.92) (-0.23) 
 RW -0.75%*** -0.08% 0% -0.74%  -1.73%*** -0.56%*** -0.21% -1.52%***  -0.76%*** -0.33%*** -0.43%** -0.33% 
 
 (-3.48) (-0.36) (-0.01) (-1.46)  (-4.81) (-2.89) (-0.52) (-2.82)  (-5.56) (-3.25) (-2.36) (-1.35) 
 RL-RW 0.92%*** 0.21% 0.35%** 0.57%  1.86%*** 0.25% 0.42% 1.44%***  0.91%*** 0.53%*** 0.63%*** 0.28% 
 
 (2.84) (0.92) (1.76) (1.49)  (5.20) (1.04) (0.99) (2.60)  (6.43) (4.85) (3.31) (1.15) 
 
               
K5 RL 0.09% 0.4%*** 0.56%*** -0.47%***  0.12% 0.37%*** 0.53%*** -0.41%**  0.12% 0.37%*** 0.53%*** -0.41%** 
 
 (1.04) (4.61) (3.40) (-2.79)  (1.27) (4.22) (3.18) (-2.12)  (1.27) (4.22) (3.18) (-2.27) 
 RW -0.52% 1.43% -0.48%** -0.04%  -1.81%*** -0.96%*** -0.96%*** -0.85%**  -1.29%*** -0.73%*** -0.57%** -0.72%** 
  (-1.47) (1.38) (-2.06) (-0.08)  (-6.32) (-4.19) (-3.02) (-1.98)  (-5.97) (-4.30) (-2.29) (-2.05) 
 RL-RW 0.55% -1.05% 1.24%*** -0.68%  1.96%*** 1.55%*** 1.8%*** 0.16%  1.5%*** 1.28%*** 1.47%*** 0.03% 
 
 (1.62) (-0.99) (4.24) (-1.35)  (6.73) (6.65) (5.52) (0.37)  (6.59) (7.11) (5.64) (0.08) 
 
               
K20 RL 0.47%** 0.38%** 1.36%*** -0.88%**  0.57%** 0.38%** 1.25%*** -0.68%  0.57%** 0.38%** 1.25%*** -0.68% 
 
 (2.11) (2.01) (3.51) (-2.12)  (2.32) (2.14) (3.24) (-1.49)  (2.32) (2.14) (3.24) (-1.54) 
 RW -0.68%** -0.27% 0.05% -0.73%  -0.33% -0.08% -0.57%** 0.24%  -0.72%** -0.68%*** -0.11% -0.6% 
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 (-2.21) (-0.86) (0.14) (-1.38)  (-1.14) (-0.25) (-2.00) (0.58)  (-2.56) (-3.43) (-0.33) (-1.30) 
 RL-RW 1.3%*** 1.05%*** 2.19%*** -0.89%  1.59%*** 0.74%** 2.52%*** -0.93%  1.53%*** 1.55%*** 2.13%*** -0.59% 
 
 (3.30) (2.78) (4.20) (-1.34)  (4.42) (1.67) (5.75) (-1.64)  (4.31) (5.12) (4.18) (-0.96) 
 
               
K60 RL 2.43%*** 1.79%*** 3.56%*** -1.13%  2.54%*** 1.6%*** 7%*** -4.46%**  2.54%*** 1.6%*** 3.28%*** -0.74% 
 
 (4.97) (4.61) (4.16) (-1.23)  (4.94) (4.05) (2.96) (-1.85)  (4.94) (4.05) (3.98) (-0.79) 
 RW -0.38%*** -0.1% 0.45%** -0.82%***  -0.17% -0.11%*** 0.57% -0.74%  -0.79%*** -0.3%** -0.11% -0.69% 
 
 (-2.65) (-1.42) (1.70) (-2.97)  (-1.15) (-2.60) (1.11) (-1.39)  (-2.71) (-2.09) (-0.25) (-1.35) 
 RL-RW 2.94%*** 1.89%*** 4.06%*** -1.12%  2.99%*** 1.68%*** 3.69%*** -0.7%  3.94%*** 2.1%*** 4.99%*** -1.06% 
  (5.38) (4.74) (4.31) (-1.10)  (5.31) (4.28) (4.24) (-0.68)  (5.87) (4.75) (6.00) (-0.95) 
                
Equity-Call Strategy with High-Delta Options  
K1 RL 0.2%*** 0.18%** 0.23%** -0.03%  0.25%*** 0.23%*** 0.2% 0.05%  0.2%*** 0.18%** 0.23%** -0.03% 
 
 (2.88) (2.16) (1.92) (-0.23)  (3.73) (3.89) (1.52) (0.35)  (2.88) (2.16) (1.92) (-0.23) 
 RW -1%*** -0.36%*** -0.35%*** -0.65%***  -1.05%** -0.43%** 0.06% -1.11%**  -0.26%*** -0.04% -0.29%*** 0.03% 
 
 (-5.17) (-3.85) (-3.19) (-2.87)  (-2.55) (-2.13) (0.20) (-1.76)  (-3.40) (-0.61) (-2.71) (0.20) 
 RL-RW 0.94%*** 0.39%** 0.56%*** 0.38%  1.17%*** 0.41% -0.01% 1.17%**  0.4%*** 0.28%*** 0.44%*** -0.04% 
 
 (6.16) (2.51) (3.57) (1.54)  (2.85) (1.54) (-0.02) (1.78)  (4.30) (3.56) (2.92) (-0.22) 
 
               
K5 RL 0.12% 0.37%*** 0.53%*** -0.41%**  0.09% 0.4%*** 0.56%*** -0.47%***  0.12% 0.37%*** 0.53%*** -0.41%** 
 
 (1.27) (4.22) (3.18) (-2.27)  (1.04) (4.61) (3.40) (-2.78)  (1.27) (4.22) (3.18) (-2.27) 
 RW -1.56%*** -0.71%*** -0.37% -1.18%***  -1.35%*** -0.66%*** -0.83%*** -0.52%  -0.67%*** -0.37%*** -0.37%** -0.3% 
  (-7.80) (-5.00) (-0.93) (-2.89)  (-4.98) (-3.21) (-2.85) (-1.20)  (-4.51) (-3.55) (-2.02) (-1.21) 
 RL-RW 1.66%*** 1.23%*** 1.94%*** -0.28%  1.51%*** 1.22%*** 1.73%*** -0.22%  0.8%*** 0.87%*** 1.22%*** -0.42% 
 
 (7.60) (7.95) (5.59) (-0.63)  (5.70) (5.61) (5.45) (-0.51)  (4.64) (6.55) (5.52) (-1.45) 
 
               
K20 RL 0.57%** 0.38%** 1.25%*** -0.68%  0.47%** 0.38%** 1.36%*** -0.88%**  0.57%** 0.38%** 1.25%*** -0.68% 
 
 (2.32) (2.14) (3.24) (-1.54)  (2.11) (2.01) (3.51) (-2.12)  (2.32) (2.14) (3.24) (-1.54) 
 RW -0.26% -0.32%** -0.21% -0.05%  1.03%** -0.4%** 0.65% 0.38%  -0.48%** -0.21%** -0.08% -0.39% 
 
 (-1.48) (-2.03) (-0.90) (-0.13)  (2.58) (-1.74) (1.28) (0.54)  (-2.27) (-1.72) (-0.42) (-1.13) 
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 RL-RW 0.95%*** 0.95%*** 2.22%*** -1.27%**  1.03%** 1.21%*** 2.39%*** -1.36%**  1.27%*** 0.77%*** 1.92%*** -0.65% 
 
 (3.03) (3.76) (5.44) (-2.42)  (2.58) (4.12) (3.47) (-1.82)  (3.67) (3.38) (4.47) (-1.14) 
 
               
K60 RL 2.54%*** 1.6%*** 3.28%*** -0.74%  2.43%*** 1.79%*** 3.56%*** -1.13%  2.54%*** 1.6%*** 3.28%*** -0.74% 
 
 (4.94) (4.05) (3.98) (-0.79)  (4.97) (4.61) (4.16) (-1.23)  (4.94) (4.05) (3.98) (-0.79) 
 RW -0.3%** -0.06% -0.1% -0.2%  -0.49% -0.16% 0.76% -1.24%**  -0.39%*** -0.09%** -0.19%** -0.2% 
 
 (-2.14) (-0.58) (-0.29) (-0.62)  (-1.17) (-0.76) (1.14) (-1.68)  (-2.79) (-2.46) (-1.89) (-0.97) 
 RL-RW 3.15%*** 1.68%*** 4.76%*** -1.62%  3.82%*** 2.11%*** 4.79%*** -0.96%  3.42%*** 1.74%*** 3.68%*** -0.26% 
    (5.18) (4.16) (5.88) (-1.58)   (5.48) (4.69) (5.70) (-0.84)   (4.94) (4.36) (4.38) (-0.23) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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A 4.2: Option-Based Contrarian Trading Strategies Returns During Strong, Weak, and Moderate Market Conditions (continued) 
Panel B: This table presents the average returns of equity-put contrarian trading strategies during strong, weak, and moderate market conditions, from January 
1995 to October 2006, at different levels of moneyness. Here RL represents the extreme loser portfolios and RW represents the extreme winner portfolios. 
Returns are average returns for an extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. For 
an equity-put contrarian strategy, the winner portfolio buys put options on the winner stocks and takes a long equity position in the loser portfolio stocks. The 
equity-put contrarian trading strategies are denoted by RL+RW. The portfolios are adjusted for seasonality and autocorrelation. A strong market condition is 
defined as one that has significant positive returns and low volatility, and a weak market is one that has significant negative returns with high volatility. Moderate 
market conditions are described as a state of average returns and normal volatility. The return difference between strong and weak market conditions is reported 
as (strong-weak). The corresponding t-statistics are provided in parentheses. 
  Out-of-the-money   At-the-Money   In-the-Money 
  
Strong Moderate Weak 
Strong-
Weak   Strong Moderate Weak 
Strong-
Weak   Strong Moderate Weak 
Strong-
Weak 
Equity-Put Strategy with Low-Delta Options  
K1 RL 0.2%*** 0.18%** 0.23%** -0.03%  0.2%*** 0.28%*** 0.31%*** -0.11%  0.2%*** 0.23%*** 0.23%** -0.03% 
 
 (2.88) (2.16) (1.92) (-0.23)  (2.88) (3.52) (3.73) (-0.97)  (2.88) (3.39) (1.92) (-0.22) 
 RW -0.47% 0.5% 0.55% -1.02%  -1.12%** -0.37%** 0.35%** -1.47%***  -0.05% 0.06% 0.29%*** -0.35%** 
 
 (-1.38) (0.81) (1.40) (-1.42)  (-2.21) (-2.09) (1.75) (-2.70)  (-0.50) (0.82) (3.05) (-2.45) 
 RL+RW -0.3% 1.15% 0.86%** -1.16%**  -0.95%** -0.29% 0.79%*** -1.74%***  0.16% 0.33%*** 0.5%*** -0.34%** 
 
 (-1.24) (1.19) (2.15) (-1.92)  (-1.94) (-1.27) (4.17) (-3.32)  (1.40) (4.13) (3.47) (-1.82) 
 
               
K5 RL 0.12% 0.37%*** 0.53%*** -0.41%**  0.12% 0.37%*** 0.53%*** -0.41%**  0.12% 0.37%*** 0.53%*** -0.41%** 
 
 (1.27) (4.22) (3.18) (-2.27)  (1.27) (4.22) (3.18) (-2.12)  (1.27) (4.22) (3.18) (-2.12) 
 RW 0.23% 1.57% 0.7% -0.47%  -0.9%*** -0.55%** 0.43% -1.33%***  0.04% 0.07% 0.21% -0.17% 
  (0.73) (1.03) (1.22) (-0.78)  (-3.57) (-2.32) (1.44) (-3.40)  (0.31) (0.73) (1.29) (-0.79) 
 RL+RW 0.38% 1.75%** 1.17%** -0.79%  -0.79%*** -0.08% 0.77%** -1.57%***  0.16% 0.57%*** 1%*** -0.85%*** 
 
 (1.18) (1.84) (2.33) (-1.37)  (-3.10) (-0.35) (1.76) (-3.08)  (0.90) (4.66) (4.89) (-3.13) 
 
               
K20 RL 0.57%** 0.38%** 1.25%*** -0.68%  0.57%** 0.38%** 1.25%*** -0.68%  0.57%** 0.38%** 1.25%*** -0.68% 
 
 (2.32) (2.14) (3.24) (-1.54)  (2.32) (2.14) (3.24) (-1.49)  (2.32) (2.14) (3.24) (-1.49) 
 RW 0.38% 3.05%** -0.32% 0.71%  -0.02% 1.15% -0.07% 0.05%  0.12% 0.11% -0.22% 0.34% 
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 (0.75) (1.78) (-0.56) (0.81)  (-0.08) (1.18) (-0.17) (0.10)  (0.72) (0.92) (-1.12) (1.32) 
 RL+RW 1.29%** 4.08%** 2.43%*** -1.14%  0.99%** 1.87%** 2.07%*** -1.08%  0.75%** 0.74%*** 1.47%*** -0.72% 
 
 (2.38) (2.39) (3.66) (-1.27)  (2.49) (1.91) (3.34) (-1.47)  (2.30) (3.11) (3.48) (-1.35) 
 
               
K60 RL 2.54%*** 1.6%*** 3.28%*** -0.74%  2.54%*** 1.6%*** 3.28%*** -0.74%  2.54%*** 1.6%*** 3.28%*** -0.74% 
 
 (4.94) (4.05) (3.98) (-0.79)  (4.94) (4.05) (3.98) (-0.76)  (4.94) (4.05) (3.98) (-0.76) 
 RW -0.18% 0.24% 0.09% -0.27%  -0.23%*** -0.04% -0.08% -0.16%  -0.21%** -0.05% -0.17%** -0.03% 
 
 (-0.54) (0.89) (0.45) (-0.57)  (-2.68) (-0.76) (-0.51) (-0.91)  (-2.20) (-0.90) (-1.69) (-0.24) 
 RL+RW 2.59%*** 1.99%*** 4.15%*** -1.56%  2.4%*** 1.62%*** 3.67%*** -1.27%  2.33%*** 1.66%*** 3.21%*** -0.87% 
  (4.24) (4.49) (5.31) (-1.53)  (4.50) (3.96) (4.23) (-1.25)  (4.48) (4.03) (3.98) (-0.91) 
                
Equity-Put Strategy with High-Delta Options  
K1 RL 0.2%*** 0.18%** 0.23%** -0.03%  0.2%*** 0.18%** 79.64%*** -79.43%***  0.2%*** 0.18%** 0.23%** -0.03% 
 
 (2.88) (2.16) (1.92) (-0.22)  (2.88) (2.16) (7.56) (-10.89)  (2.88) (2.16) (1.92) (-0.22) 
 RW -0.25% -0.01% 0.12% -0.37%  0.25% 0.06% 0.28% -0.03%  0.06% 0.13% 0.21%** -0.14% 
 
 (-1.20) (-0.06) (0.76) (-1.41)  (1.14) (0.73) (1.08) (-0.05)  (0.80) (1.28) (2.17) (-1.17) 
 RL+RW -0.09% 0.14% 0.37%** -0.46%**  0.43%** 1.35% 0.54%*** -0.12%  0.26%*** 0.34%*** 0.52%*** -0.26% 
 
 (-0.44) (1.41) (2.53) (-1.87)  (1.88) (1.36) (3.46) (-0.34)  (3.32) (2.75) (3.43) (-1.52) 
 
               
K5 RL 0.12% 0.37%*** 0.53%*** -0.41%**  0.12% 0.37%*** 0.53%*** -0.41%**  0.12% 0.37%*** 0.53%*** -0.41%** 
 
 (1.27) (4.22) (3.18) (-2.12)  (1.27) (4.22) (3.18) (-2.27)  (1.27) (4.22) (3.18) (-2.12) 
 RW -0.16% 0.12% 0.14% -0.3%  2.05% 1.33% -0.15% 2.2%  0.1% 0.14% 0.07% 0.04% 
  (-1.14) (0.92) (0.55) (-1.03)  (1.64) (0.91) (-0.58) (1.47)  (1.45) (1.57) (0.39) (0.19) 
 RL+RW -0.02% 0.63%*** 0.86%** -0.88%**  1.87%** 1.87% 0.75%** 1.12%  0.23%** 0.69%*** 0.79%*** -0.57%** 
 
 (-0.13) (4.02) (2.53) (-2.32)  (1.82) (1.28) (2.45) (0.90)  (1.80) (5.86) (3.82) (-2.33) 
 
               
K20 RL 0.57%** 0.38%** 1.25%*** -0.68%  0.57%** 0.38%** 1.25%*** -0.68%  0.57%** 0.38%** 1.25%*** -0.68% 
 
 (2.32) (2.14) (3.24) (-1.49)  (2.32) (2.14) (3.24) (-1.54)  (2.32) (2.14) (3.24) (-1.49) 
 RW 0.49% 1.36% 0.74% -0.25%  0.63% 3.59%** 3.17% -2.54%  0.32%** 0.41% 0.29% 0.03% 
 
 (1.43) (1.43) (0.85) (-0.27)  (0.95) (2.11) (1.17) (-0.91)  (2.12) (1.64) (0.91) (0.07) 
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 RL+RW 1.13%*** 2.09%** 2.37%*** -1.24%**  2.15%*** 4.42%** 4.55%** -2.4%  0.93%*** 1.39%*** 2.23%*** -1.3%** 
 
 (2.93) (2.20) (3.93) (-1.73)  (2.73) (2.45) (1.75) (-0.88)  (3.12) (4.04) (3.85) (-2.00) 
 
               
K60 RL 2.54%*** 1.6%*** 3.28%*** -0.74%  2.54%*** 1.6%*** 3.28%*** -0.74%  2.54%*** 1.6%*** 3.28%*** -0.74% 
 
 (4.94) (4.05) (3.98) (-0.76)  (4.94) (4.05) (3.98) (-0.79)  (4.94) (4.05) (3.98) (-0.76) 
 RW -0.27%** 0.04% 0.27% -0.55%**  0.26% 0.41% -0.06% 0.33%  0.14% 0.09% -0.09% 0.23% 
 
 (-2.39) (0.38) (0.91) (-1.70)  (0.87) (1.38) (-0.33) (0.59)  (1.35) (1.47) (-0.25) (0.62) 
 RL+RW 2.39%*** 1.73%*** 5%*** -2.61%**  3.26%*** 2.18%*** 4.13%*** -0.87%  2.89%*** 1.76%*** 3.86%*** -0.96% 
    (4.38) (4.16) (5.71) (-2.53)   (4.13) (4.31) (4.04) (-0.64)   (5.07) (4.24) (4.12) (-0.88) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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A 4.2: Option-Based Contrarian Trading Strategies Returns During Strong, Weak, and Moderate Market Conditions (continued) 
Panel C: This table presents the average returns of synthetic call contrarian trading strategies during strong, weak, and moderate market conditions, from January 1995 
to October 2006, at different levels of moneyness. Here RL represents the extreme loser portfolios and RW represents the extreme winner portfolios. Returns are 
average returns for an extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. For a synthetic call 
contrarian strategy, winner portfolios write call options on underlying winner stocks and buys options on the loser portfolio stocks. The synthetic call contrarian trading 
strategies are represented by RL-RW. The portfolios are adjusted for seasonality and autocorrelation. A strong market condition is defined as one that has significant 
positive returns and low volatility, and a weak market is one that has significant negative returns with high volatility. Moderate market conditions are described as a state 
of average returns and normal volatility. The return difference between strong and weak market conditions is reported as (strong-weak). The corresponding t-statistics 
are provided in parentheses. 
  Out-of-the-money   At-the-Money   In-the-Money 
  
Strong Moderate Weak Strong-Weak   Strong Moderate Weak 
Strong-
Weak   Strong Moderate Weak 
Strong-
Weak 
Synthetic Call Contrarian Strategy with Low-Delta Options  
K1 RL -0.71%*** 0.19% 10.22% -10.92%***  -0.36%** -0.29%** -0.36%** 0%  -0.24%** 0.21% 0.1% -0.34% 
 
 (-3.73) (0.67) (1.04) (-2.79)  (-1.76) (-2.55) (-2.20) (-0.01)  (-2.28) (1.58) (0.35) (-1.25) 
 RW -1.27%*** -0.03% -0.2% -1.07%**  14.88%*** -0.12% -0.21% 15.09%***  -0.76%*** -0.33%*** -0.43%** -0.33% 
 
 (-4.72) (-0.12) (-0.55) (-1.93)  (2.64) (-0.53) (-0.52) (2.67)  (-5.56) (-3.25) (-2.36) (-1.35) 
 RL-RW -0.09% 0.64%** 10.85% -10.95%**  1.71%*** 0.48%** -0.15% 1.86%***  0.5%*** 0.38%** 0.37% 0.13% 
 
 (-0.34) (1.66) (1.03) (-2.29)  (4.92) (2.48) (-0.37) (3.46)  (2.81) (2.52) (1.55) (0.45) 
 
               
K5 RL -0.41% 1.07%*** 0.46% -0.86%**  -0.68%*** -0.19% 0.19% -0.87%***  -0.16% 0.39% 0.52%** -0.67%** 
 
 (-1.47) (2.91) (1.21) (-1.83)  (-4.06) (-1.26) (0.72) (-2.74)  (-1.11) (1.11) (1.95) (-2.47) 
 RW -0.55%** 1.12% -0.66%** 0.11%  -1.81%*** -0.96%*** -0.96%*** -0.85%**  -1.29%*** -0.73%*** -0.57%** -0.72%** 
  (-1.73) (1.07) (-2.54) (0.23)  (-6.32) (-4.19) (-3.02) (-1.98)  (-5.97) (-4.30) (-2.29) (-2.05) 
 RL-RW -0.26% -0.75% 1.32%*** -1.59%**  0.52% 0.58%** 1.19%*** -0.66%  1.09%*** 1.11%*** 1.4%*** -0.31% 
 
 (-0.58) (-0.69) (2.90) (-2.22)  (1.05) (1.77) (3.09) (-1.05)  (4.70) (2.84) (4.51) (-0.77) 
 
               
K20 RL 0.89% -0.01% 0.74% 0.14%  -0.21% -0.21% -0.06% -0.14%  -0.3%** 12.51% 0.06% -0.36% 
 
 (1.23) (-0.02) (1.21) (0.14)  (-1.00) (-1.45) (-0.23) (-0.42)  (-1.79) (1.00) (0.21) (-1.13) 
 RW -0.07% -0.28% 0.11% -0.18%  -0.33% -0.08% -0.57%** 0.24%  -0.72%** -0.68%*** -0.11% -0.6% 
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 (-0.14) (-0.81) (0.27) (-0.25)  (-1.14) (-0.25) (-2.00) (0.58)  (-2.56) (-3.43) (-0.33) (-1.30) 
 RL-RW 0.86% 0.33% 0.7% 0.16%  0.92%*** 0.01% 0.91%** 0%  0.41% 13.4% 0.07% 0.34% 
 
 (0.83) (0.86) (1.01) (0.12)  (2.90) (0.04) (2.35) (0.01)  (1.55) (1.07) (0.16) (0.68) 
 
               
K60 RL -0.18% -0.05% 1.42% -1.6%**  -0.18% -0.14% 0.28% -0.46%  -0.19%** -0.03% -0.13% -0.07% 
 
 (-0.62) (-0.28) (1.59) (-2.21)  (-0.86) (-1.14) (0.87) (-1.19)  (-2.11) (-0.35) (-1.02) (-0.40) 
 RW -0.4%*** -0.22%*** 0.43% -0.82%***  -0.17% -0.11%*** 0.57% -0.74%  -0.79%*** -0.3%** -0.11% -0.69% 
 
 (-3.01) (-2.92) (1.61) (-3.10)  (-1.15) (-2.60) (1.11) (-1.39)  (-2.71) (-2.09) (-0.25) (-1.35) 
 RL-RW 0.03% 0.15% 1.26% -1.23%  -0.11% -0.12% 0.5% -0.62%  0.64%*** 0.32%** -0.26% 0.9%** 
  (0.07) (0.70) (1.43) (-1.51)  (-0.53) (-0.91) (1.45) (-1.52)  (2.64) (1.81) (-0.45) (1.70) 
                
Synthetic Call Contrarian Strategy with High-Delta Options  
K1 RL -0.71%*** 0.33%** 0.11% -0.83%**  -0.5%** 0.08% 6.44% -6.94%**  -0.44%*** -0.09% 0.23% -0.67%** 
 
 (-3.09) (1.69) (0.47) (-2.44)  (-1.88) (0.37) (1.13) (-1.85)  (-2.88) (-0.91) (0.92) (-2.21) 
 RW -0.87%*** -0.36%*** -0.35%*** -0.52%**  -1.17%*** -0.18% -0.55%** -0.62%  -0.26%*** -0.04% -0.17% -0.09% 
 
 (-5.48) (-3.85) (-3.19) (-2.44)  (-3.75) (-0.85) (-2.19) (-1.51)  (-3.40) (-0.61) (-1.50) (-0.66) 
 RL-RW 0.29% 0.68%*** 0.6% -0.31%  1.3%*** 0.36% 5.32% -4.02%  0.44%** 0.08% 0.45% -0.01% 
 
 (1.05) (3.10) (1.49) (-0.52)  (3.82) (1.32) (1.37) (-1.49)  (2.14) (0.68) (1.52) (-0.02) 
 
               
K5 RL -0.11% -0.13% 0.77% -0.88%  0.02% 0.45% 1.19% -1.17%  -0.07% -0.07% 0.6%** -0.67%** 
 
 (-0.16) (-0.55) (1.30) (-0.62)  (0.05) (1.61) (1.53) (-1.54)  (-0.38) (-0.38) (1.88) (-1.98) 
 RW -1.56%*** -0.71%*** -0.37% -1.18%***  -1.3%*** -0.73%*** -0.95%*** -0.34%  -0.67%*** -0.37%*** -0.37%** -0.3% 
  (-7.80) (-5.00) (-0.93) (-2.89)  (-3.34) (-3.41) (-2.99) (-0.59)  (-4.51) (-3.55) (-2.02) (-1.21) 
 RL-RW 2.32%** 0.66%*** 0.76%** 1.55%  -9.47% 1.37%*** 2.2%*** -11.67%**  0.48%** 7.56% 1.62%*** -1.14%** 
 
 (1.97) (2.69) (1.82) (1.16)  (-0.88) (4.25) (3.00) (-2.59)  (1.78) (1.10) (3.26) (-2.00) 
 
               
K20 RL -0.26% -0.28% -0.09% -0.17%  0.34% -2% 1.48%** -1.14%  -0.16% 12.57% 0.39% -0.55% 
 
 (-0.90) (-1.21) (-0.27) (-0.35)  (0.34) (-0.19) (2.17) (-0.74)  (-0.55) (1.00) (0.98) (-1.13) 
 RW -0.26% -0.32%** -0.21% -0.05%  -0.3% -0.42% -0.11% -0.19%  -0.48%** -0.21%** -0.08% -0.39% 
 
 (-1.48) (-2.03) (-0.90) (-0.13)  (-1.03) (-1.61) (-0.21) (-0.36)  (-2.27) (-1.72) (-0.42) (-1.13) 
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 RL-RW 0.56% 0.02% 0.59% -0.02%  0.61% -0.11% 1.63%** -1.02%  0.24% 12.94% 0.49% -0.26% 
 
 (1.34) (0.07) (1.35) (-0.04)  (0.47) (-0.26) (2.19) (-0.59)  (0.66) (1.03) (1.29) (-0.49) 
 
               
K60 RL -0.18% 0.14%** -0.1% -0.07%  -0.15% -0.04% 0.36%** -0.5%**  -0.24% -0.06% -0.01% -0.23% 
 
 (-1.43) (1.83) (-0.55) (-0.30)  (-0.81) (-0.39) (2.00) (-1.66)  (-1.10) (-0.30) (-0.02) (-0.46) 
 RW -0.3%** -0.06% -0.1% -0.2%  -0.61%** -0.22% 0.79% -1.4%**  -0.39%*** -0.09%** -0.19%** -0.2% 
 
 (-2.14) (-0.58) (-0.29) (-0.62)  (-1.91) (-1.13) (1.23) (-2.19)  (-2.79) (-2.46) (-1.89) (-0.97) 
 RL-RW 0.43%** 0.09% 0.4% 0.03%  0.7% 0.27% -0.57% 1.27%  -0.1% 0.05% 0.28% -0.38% 
    (1.72) (0.71) (1.29) (0.08)   (1.47) (1.24) (-0.82) (1.56)   (-0.33) (0.26) (0.46) (-0.62) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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A 4.2: Option-Based Contrarian Trading Strategies Returns During Strong, Weak, and Moderate Market Conditions (continued) 
Panel D: This table presents the average returns of synthetic put contrarian trading strategies during strong, weak, and moderate market conditions, from January 1995 
to October 2006, at different levels of moneyness. Here RL represents the extreme loser portfolios and RW represents the extreme winner portfolios. Returns are 
average returns for an extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. For a synthetic put 
contrarian strategy, winner portfolios buy put options on underlying winner stocks and write put options on the loser portfolio stocks. The synthetic put contrarian trading 
strategies are represented by RW-RL. The portfolios are adjusted for seasonality and autocorrelation. A strong market condition is defined as one that has significant 
positive returns and low volatility, and a weak market is one that has significant negative returns with high volatility. Moderate market conditions are described as a state 
of average returns and normal volatility. The return difference between strong and weak market conditions is reported as (strong-weak). The corresponding t-statistics 
are provided in parentheses. 
  Out-of-the-money   At-the-Money   In-the-Money 
  
Strong Moderate Weak Strong-Weak   Strong Moderate Weak 
Strong-
Weak   Strong Moderate Weak 
Strong-
Weak 
Synthetic Put Contrarian Strategy with Low-Delta Options  
K1 RL 0.01% 0.31%** -0.1% 0.11%  -0.34%*** 0.09% -0.34% 0%  0.08% 2.94% 0.32% -0.25% 
 
 (0.21) (2.22) (-0.34) (0.58)  (-2.60) (0.36) (-1.38) (-0.01)  (0.78) (1.03) (1.38) (-1.11) 
 RW -0.47% 0.5% 0.55% -1.02%  -1.22%*** -0.45%** 0.39%** -1.6%***  -0.05% 0.06% 0.29%*** -0.35%** 
 
 (-1.38) (0.81) (1.40) (-1.42)  (-2.75) (-2.07) (2.17) (-3.36)  (-0.50) (0.82) (3.05) (-2.39) 
 RW-RL -0.52%** 0.32% -0.11% -0.41%  -0.5%** -0.46% 0.63%*** -1.13%***  0.06% -2.9% -0.34% 0.4% 
 
 (-2.13) (0.42) (-0.32) (-0.95)  (-1.77) (-1.45) (2.76) (-3.12)  (0.58) (-1.01) (-0.99) (1.46) 
 
               
K5 RL 0.65% 0.22% 1.2% -0.55%  -0.07% -0.22% 0.02% -0.1%  -0.07% 0.12% -0.18% 0.11% 
 
 (1.47) (1.24) (1.12) (-0.56)  (-0.39) (-1.41) (0.05) (-0.20)  (-0.97) (0.67) (-0.44) (0.42) 
 RW 0.23% 1.57% 0.7% -0.47%  -0.89%*** -0.58%** 0.4% -1.29%***  0.04% 0.07% 0.21% -0.17% 
  (0.73) (1.03) (1.22) (-0.78)  (-2.82) (-2.47) (1.36) (-2.99)  (0.31) (0.73) (1.29) (-0.75) 
 RW-RL -0.6% 1.82% -0.24% -0.36%  -0.83%*** -0.43% 0.75%** -1.58%***  0.12% -0.01% 0.22% -0.1% 
 
 (-0.97) (1.17) (-0.34) (-0.37)  (-2.89) (-1.63) (2.17) (-3.52)  (0.77) (-0.02) (0.94) (-0.37) 
 
               
K20 RL 1.19%** 0.72% 9.36% -8.16%  -0.43%** 0.41% 0.1% -0.53%  -0.1% 5.09% 0.08% -0.18% 
 
 (1.81) (1.24) (1.07) (-1.31)  (-1.74) (1.35) (0.24) (-1.10)  (-0.90) (1.08) (0.27) (-0.67) 
 RW 0.38% 3.05%** 0.29% 0.1%  0.1% 1.06% 0.04% 0.06%  0.12% 0.11% -0.22% 0.34% 
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 (0.75) (1.78) (0.46) (0.11)  (0.32) (1.10) (0.10) (0.12)  (0.72) (0.92) (-1.12) (1.24) 
 RW-RL -1.61% 2.2% -9.22% 7.61%  0.51% 0.86% -0.37% 0.88%  0.06% -9.73% -0.54% 0.6% 
 
 (-1.42) (0.64) (-1.20) (1.30)  (1.20) (0.83) (-1.01) (1.57)  (0.30) (-1.06) (-1.50) (1.43) 
 
               
K60 RL -0.29%*** 0.18% 0.03% -0.32%**  -0.27% 0% 0.39% -0.67%  0.21% 0.2%** 0.01% 0.2% 
 
 (-3.25) (0.62) (0.24) (-1.89)  (-1.08) (-0.06) (0.98) (-1.40)  (1.47) (1.93) (0.05) (0.80) 
 RW -0.18% 0.24% 0.09% -0.27%  -0.26%** 0.01% -0.14% -0.11%  -0.21%** -0.05% -0.17%** -0.03% 
 
 (-0.54) (0.89) (0.45) (-0.57)  (-2.24) (0.19) (-0.97) (-0.61)  (-2.20) (-0.90) (-1.69) (-0.22) 
 RW-RL 0.06% 0.11% 0.21% -0.15%  0.17% -0.05% -0.64% 0.81%  -0.39%*** -0.27%** -0.31% -0.08% 
  (0.16) (0.25) (0.62) (-0.28)  (0.60) (-0.51) (-1.34) (1.46)  (-2.93) (-2.44) (-1.06) (-0.27) 
                
Synthetic Put Contrarian Strategy with High-Delta Options  
K1 RL -1.36%*** -0.38%** -0.66%*** -0.7%**  -0.55%** -0.08% -0.41%** -0.14%  -0.15% 2.02% -0.18% 0.03% 
 
 (-4.37) (-2.23) (-3.03) (-1.76)  (-2.52) (-0.54) (-1.70) (-0.39)  (-1.41) (0.99) (-1.45) (0.17) 
 RW -0.24% 0.02% 0.07% -0.31%  0.25% 0.06% 0.28% -0.03%  0.06% 0.13% 0.21%** -0.15% 
 
 (-1.15) (0.24) (0.51) (-0.97)  (1.14) (0.73) (1.08) (-0.05)  (0.96) (1.28) (2.17) (-1.36) 
 RW-RL 1.01%*** 0.33%** 0.75%*** 0.26%  0.94%** 1.94% 0.75%*** 0.18%  0.38%*** -2.58% 0.34%** 0.04% 
 
 (3.78) (1.79) (3.05) (0.62)  (2.21) (1.56) (2.90) (0.36)  (4.58) (-0.90) (2.37) (0.25) 
 
               
K5 RL -1.3%*** -0.52%** -0.32% -0.98%**  -0.43% -0.04% 0.6% -1.03%  -0.24%** 2.61% 0.21% -0.45%** 
 
 (-4.54) (-2.54) (-0.60) (-1.79)  (-1.63) (-0.17) (0.65) (-1.36)  (-2.27) (0.92) (0.66) (-1.70) 
 RW -0.11% 0.09% -0.19% 0.08%  2.05% 1.33% -0.15% 2.2%  0.1% 0.22%*** 0.07% 0.04% 
  (-0.76) (0.68) (-0.69) (0.21)  (1.64) (0.91) (-0.58) (1.47)  (1.45) (2.64) (0.39) (0.22) 
 RW-RL 1.27%*** 0.69%*** 0.6% 0.67%  2.23%** 1.74% -0.37% 2.6%**  0.36%*** 0.95%*** -0.26% 0.62%** 
 
 (4.41) (3.01) (1.18) (1.23)  (1.69) (1.18) (-0.47) (1.73)  (3.15) (5.43) (-0.75) (2.18) 
 
               
K20 RL -0.44% -0.04% -0.2% -0.24%  -0.14% 3.39%** 1.18%** -1.33%**  -0.12% 9.14% -0.12% 0% 
 
 (-1.62) (-0.13) (-0.76) (-0.48)  (-0.37) (2.01) (1.66) (-1.78)  (-0.89) (0.98) (-0.49) (-0.02) 
 RW 0.36% 1.31% 0.43% -0.07%  0.63% 3.59%** 3.17% -2.54%  0.32%** 0.41% 0.29% 0.03% 
 
 (1.60) (1.38) (0.56) (-0.11)  (0.95) (2.11) (1.17) (-0.91)  (2.12) (1.64) (0.91) (0.08) 
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 RW-RL 2.38%*** 1.65%** -0.35% 2.73%***  0.97%** 1.3% 1.91% -0.94%  0.46%** -7.9% 0.52% -0.07% 
 
 (4.13) (1.70) (-0.66) (3.49)  (1.68) (0.69) (0.64) (-0.31)  (2.52) (-0.85) (1.52) (-0.18) 
 
               
K60 RL -0.11% -0.09%** 0.07% -0.18%  -0.52%** 0.48% 0.13% -0.65%**  -0.21%*** 0.05% -0.22%** 0.01% 
 
 (-0.59) (-1.68) (0.36) (-0.60)  (-2.44) (1.25) (0.42) (-1.72)  (-3.36) (0.46) (-1.90) (0.08) 
 RW -0.35% 0.03% 0.27% -0.62%**  0.26% 0.41% -0.06% 0.33%  0.14% 0.09% -0.09% 0.23% 
 
 (-1.62) (0.32) (0.90) (-1.70)  (0.87) (1.38) (-0.33) (0.59)  (1.35) (1.47) (-0.25) (0.84) 
 RW-RL -0.28% 0.11% 0.31% -0.6%**  1.28%*** 0.09% 0% 1.28%**  0.47%*** 0.08% 0.18% 0.29% 
    (-1.40) (1.05) (1.31) (-1.91)   (2.87) (0.15) (0.00) (1.93)   (2.84) (0.81) (0.50) (0.79) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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A 4.2: Option-Based Contrarian Trading Strategies Returns During Strong, Weak, and Moderate Market Conditions (continued) 
Panel E: This table presents the average returns of contrarian call option strategies during strong, weak, and moderate market conditions, from January 1995 to 
October 2006, at different levels of moneyness. Here RL represents the extreme loser portfolios and RW represents the extreme winner portfolios. Returns are average 
returns for an extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. For a contrarian call option 
strategy, sell winner call options and buys loser call options. The contrarian call option strategies are represented by RL-RW. The portfolios are adjusted for seasonality 
and autocorrelation. A strong market condition is defined as one that has significant positive returns and low volatility, and a weak market is one that has significant 
negative returns with high volatility. Moderate market conditions are described as a state of average returns and normal volatility. The return difference between strong 
and weak market conditions is reported as (strong-weak). The corresponding t-statistics are provided in parentheses. 
  Out-of-the-money   At-the-Money   In-the-Money 
  
Strong Moderate Weak Strong-Weak   Strong Moderate Weak 
Strong-
Weak   Strong Moderate Weak 
Strong-
Weak 
Contrarian Call Strategy with Low-Delta Options  
K1 RL 0.76% 0.21% 10.3% -9.54%**  -0.06% 0.07% 0.59% -0.66%  -0.53%** -0.09% -0.03% -0.5% 
 
 (1.65) (1.12) (1.06) (-2.33)  (-0.10) (0.25) (1.33) (-0.86)  (-2.46) (-0.53) (-0.12) (-1.39) 
 RW -0.42% 1.3%** 1.21% -1.63%  -2.52%*** -0.56% 3.09%** -5.61%***  -1.91%*** -0.46%** 0.29% -2.21%*** 
 
 (-0.36) (2.50) (1.16) (-0.60)  (-4.12) (-1.20) (2.06) (-3.46)  (-3.23) (-1.85) (0.85) (-3.26) 
 RL-RW 0.97% 0.83% 8.88% -7.9%  2.25%*** 0.34% -3.5%** 5.75%***  1.78%*** 0.32% -0.32% 2.1%*** 
 
 (0.71) (0.98) (0.92) (-1.52)  (3.25) (0.76) (-2.28) (3.41)  (3.35) (1.05) (-0.81) (2.99) 
 
               
K5 RL -0.26% 0.8%** 0.51% -0.77%  -0.87%*** 0.28% 1.42% -2.28%**  -0.27% 0.31% 0.88%** -1.16%** 
 
 (-0.42) (1.66) (0.74) (-0.51)  (-3.26) (1.01) (1.44) (-2.25)  (-1.07) (1.17) (1.81) (-2.30) 
 RW 2.32%** 2.32%** 0.21% 2.11%  -3.14%*** -0.11% 1.59% -4.73%***  -2.2%*** -0.46% 0.86% -3.07%*** 
  (1.73) (1.73) (0.22) (0.96)  (-3.53) (-0.16) (1.57) (-3.50)  (-5.19) (-1.36) (1.38) (-4.12) 
 RL-RW 1.54% -1.63% 3.49% -1.95%  2.78%*** 0.3% -2.92% 5.71%***  2.59%*** 1.15%*** 0.31% 2.28%*** 
 
 (1.54) (-1.22) (1.36) (-0.85)  (3.51) (0.43) (-1.44) (2.61)  (5.81) (2.77) (0.45) (2.84) 
 
               
K20 RL -0.47% 0.01% 4.63% -5.1%**  -0.42% 0.21% 0.98%** -1.41%**  -0.26% 0.21% 0.62% -0.88%** 
 
 (-0.84) (0.03) (1.36) (-2.00)  (-1.55) (0.70) (1.90) (-2.40)  (-0.84) (0.72) (1.58) (-1.70) 
 RW -1.5%** 0.11% 0.73% -2.23%  -0.65%** -0.22% 0.55% -1.2%  -0.53% -0.17% 0.77% -1.3%** 
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 (-2.31) (0.13) (0.50) (-1.61)  (-1.70) (-0.48) (0.60) (-1.21)  (-1.50) (-0.47) (1.18) (-1.91) 
 RL-RW 1.43% 0.03% 3.21% -1.77%  0.77% 0.6% 1.07% -0.3%  0.82% 0.82%** -0.22% 1.04% 
 
 (1.48) (0.04) (0.86) (-0.57)  (1.52) (0.90) (0.75) (-0.20)  (1.53) (1.74) (-0.30) (1.15) 
 
               
K60 RL -0.42% 0% 1.93%** -2.35%***  -0.03% -0.05% 1.26%** -1.29%  -0.58%*** -0.11%** 0.28% -0.87%** 
 
 (-1.13) (0.00) (2.25) (-2.94)  (-0.07) (-0.26) (1.95) (-1.63)  (-2.92) (-2.37) (0.89) (-2.42) 
 RW -0.38% -0.14% -0.09% -0.28%  -0.29% 0.01% 0.66% -0.94%  -0.39% 0.01% 1.28% -1.67%** 
 
 (-0.97) (-1.03) (-0.30) (-0.49)  (-1.50) (0.06) (1.21) (-1.64)  (-1.10) (0.05) (1.59) (-2.19) 
 RL-RW -0.48% 0.1% 2.22%** -2.7%**  0.5% -0.04% 0.82% -0.33%  0.08% 0% -1.47% 1.55%** 
  (-0.77) (0.36) (2.32) (-2.37)  (1.14) (-0.19) (1.33) (-0.43)  (0.16) (-0.01) (-1.62) (1.65) 
                
Contrarian Call Strategy with High-Delta Options  
K1 RL -0.1% 0.44% -0.39% 0.29%  2.92%*** 2%*** 12.74% -9.82%**  -0.45%** 0.01% 0.12% -0.57% 
 
 (-0.15) (1.01) (-0.44) (0.23)  (3.90) (3.29) (1.29) (-2.18)  (-1.76) (0.05) (0.36) (-1.33) 
 RW -1.27%*** -0.36% 0.05% -1.32%**  -2.48%*** -0.47% -0.14% -2.34%***  -0.34%** -0.03% 0.43%** -0.77%** 
 
 (-3.41) (-1.36) (0.13) (-2.26)  (-5.61) (-1.34) (-0.35) (-3.43)  (-1.97) (-0.15) (1.75) (-2.53) 
 RL-RW 1.12% 0.95% -1.13% 2.26%  7.82%*** 2.74%*** 7.95%** -0.14%  -0.26% -0.17% -0.46% 0.2% 
 
 (1.44) (1.32) (-1.24) (1.45)  (5.20) (4.27) (2.29) (-0.04)  (-1.35) (-0.71) (-1.39) (0.57) 
 
               
K5 RL -1.06%** 0.93%** 5.56%*** -6.63%***  3.71%** 3.89%*** 5.98% -2.27%  -0.18% 0.61%** 1.44%** -1.62%** 
 
 (-2.32) (1.83) (2.88) (-4.37)  (1.85) (3.47) (1.47) (-0.54)  (-0.53) (1.72) (2.08) (-2.36) 
 RW -1.73%*** -0.9%*** 0.21% -1.93%**  -2.09%*** -0.57% 0.48% -2.58%***  -0.77%*** -0.28% 0.67% -1.43%*** 
  (-3.81) (-2.86) (0.35) (-2.53)  (-4.03) (-1.20) (0.72) (-2.96)  (-4.34) (-1.39) (1.52) (-3.60) 
 RL-RW 1.19%** 2.51%*** 5.4%*** -4.21%***  7.83%*** 4.83%*** 5.07% 2.76%  1.24%*** 1.49%*** 1.56%** -0.32% 
 
 (2.09) (4.77) (3.97) (-3.02)  (3.69) (4.28) (1.28) (0.64)  (3.53) (3.48) (2.24) (-0.46) 
 
               
K20 RL -0.44% 0.04% 1.43%** -1.86%**  1.08% 0.45% 4.45% -3.38%  -0.3% 0.31% 1.29%** -1.59%** 
 
 (-1.18) (0.08) (1.82) (-2.44)  (0.86) (0.72) (1.26) (-1.10)  (-0.67) (0.70) (1.85) (-1.98) 
 RW -0.39% -0.02% 0.39% -0.78%  -0.83% 0.5% 1.07% -1.9%**  -0.47%** -0.23% 0.23% -0.69%** 
 
 (-1.44) (-0.06) (0.66) (-1.37)  (-1.30) (0.93) (1.39) (-1.80)  (-2.25) (-1.20) (0.66) (-1.83) 
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 RL-RW 0.24% 0.16% 1.94%*** -1.71%**  2.71%** -0.18% 2.5% 0.21%  0.49% 0.97%** 1.66%** -1.17% 
 
 (0.54) (0.33) (2.60) (-2.04)  (2.56) (-0.22) (0.70) (0.07)  (0.76) (1.97) (2.13) (-1.13) 
 
               
K60 RL -0.01% 0.13% 0.62%** -0.63%**  -0.61% -0.38%** 0.23% -0.85%  -0.42% -0.5%** 1.57%** -1.98%** 
 
 (-0.06) (0.95) (1.97) (-1.65)  (-1.45) (-1.89) (0.61) (-1.29)  (-1.22) (-1.94) (1.81) (-2.54) 
 RW -0.01% 0.1% 0.83% -0.84%  -0.38% 0.02% 2.56%** -2.94%***  -0.25%** -0.02% 0.34% -0.59%** 
 
 (-0.02) (0.47) (1.38) (-1.39)  (-0.91) (0.05) (2.14) (-2.84)  (-2.21) (-0.30) (1.30) (-2.41) 
 RL-RW 0.01% 0.07% -0.67% 0.68%  0.28% -0.27% -2.98%** 3.26%**  -0.32% -0.65%** 1.5% -1.82%** 
    (0.02) (0.30) (-0.94) (0.96)   (0.40) (-0.60) (-2.26) (2.39)   (-0.75) (-1.98) (1.58) (-2.04) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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A 4.2: Option-Based Contrarian Trading Strategies Returns During Strong, Weak, and Moderate Market Conditions (continued) 
Panel F: This table presents the average returns of contrarian put option strategies during strong, weak, and moderate market conditions, from January 1995 to 
October 2006, at different levels of moneyness. Here RL represents the extreme loser portfolios and RW represents the extreme winner portfolios. Returns are average 
returns for an extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. For a contrarian put option 
strategy, sells winner put options and buys loser put options. The contrarian put option strategies are represented by RL-RW. The portfolios are adjusted for 
seasonality and autocorrelation. A strong market condition is defined as one that has significant positive returns and low volatility, and a weak market is one that has 
significant negative returns with high volatility. Moderate market conditions are described as a state of average returns and normal volatility. The return difference 
between strong and weak market conditions is reported as (strong-weak). The corresponding t-statistics are provided in parentheses. 
  Out-of-the-money   At-the-Money   In-the-Money 
  
Strong Moderate Weak 
Strong-
Weak   Strong Moderate Weak 
Strong-
Weak   Strong Moderate Weak 
Strong-
Weak 
Contrarian Put Strategy with Low-Delta Options  
K1 RL 0% 0.13% 0.26% -0.27%  0.14% -0.29% -0.15% 0.29%  -0.28% 0.24% 0.62%** -0.9%** 
 
 (-0.04) (1.26) (1.10) (-1.06)  (0.32) (-0.71) (-0.23) (0.37)  (-1.16) (1.19) (2.24) (-2.42) 
 RW 0.63% 1.13% 1.77% -1.14%  -1.07%*** -0.37% -1.24% 0.18%  0.07% 0.28%** 0.79%** -0.73% 
 
 (0.97) (1.56) (1.05) (-0.61)  (-3.41) (-0.97) (-1.33) (0.18)  (0.33) (1.68) (1.76) (-1.59) 
 RL-RW -0.44% -1.09% -1.47% 1.04%  0.81% 0.47% 1.46% -0.65%  -0.61%** 0.12% 0.53% -1.14%** 
 
 (-1.47) (-1.57) (-0.90) (0.83)  (0.87) (0.93) (0.94) (-0.36)  (-2.21) (0.72) (1.46) (-2.46) 
 
               
K5 RL 0.7%** 0.23% 0.04% 0.66%  0.27% -0.27% -0.24% 0.5%  0.5% -0.17% 0.41% 0.09% 
 
 (2.05) (1.16) (0.11) (1.20)  (0.52) (-0.58) (-0.29) (0.52)  (1.33) (-0.51) (0.60) (0.12) 
 RW 2.2%** 0.26% 1.36% 0.84%  -0.27% -0.59%** -0.57% 0.31%  0.06% 0.06% -0.48% 0.54% 
  (2.02) (0.80) (0.71) (0.41)  (-0.55) (-1.96) (-0.83) (0.36)  (0.31) (0.25) (-1.27) (1.45) 
 RL-RW -1.85% -0.1% -1.53% -0.32%  0.51% 0.4% 0.05% 0.46%  0.34% 1.04% 1.1% -0.76% 
 
 (-1.64) (-0.26) (-0.83) (-0.16)  (0.81) (0.85) (0.06) (0.41)  (0.71) (0.94) (1.03) (-0.71) 
 
               
K20 RL 1.4% 1.7%** -0.15% 1.55%  1.69% 2.32%** 1.24% 0.45%  -0.29% -0.16% -1.41%** 1.13% 
 
 (1.14) (1.83) (-0.20) (0.89)  (1.05) (2.17) (0.61) (0.17)  (-0.77) (-0.39) (-2.12) (1.61) 
 RW 4.26%** 8.27%** 17.81%*** -13.55%**  1.68%** 3.75%** 0.9% 0.78%  0.24% 1.23%** -0.25% 0.49% 
 
 (1.97) (2.39) (2.69) (-2.41)  (1.66) (2.46) (0.77) (0.50)  (0.87) (1.72) (-0.47) (0.90) 
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 RL-RW -7.53%** -6.16%** -18.11%*** 10.59%  -1.55% 1.53% 0.34% -1.89%  -0.6% -1.14% -1.94%*** 1.34%** 
 
 (-2.47) (-1.66) (-2.83) (1.43)  (-1.38) (0.96) (0.14) (-0.71)  (-1.45) (-1.63) (-2.71) (1.74) 
 
               
K60 RL -0.21%** -0.03% -0.71%** 0.5%**  -0.47%** -0.51%*** -0.52% 0.06%  -0.17% -0.23%*** -0.46% 0.29% 
 
 (-1.98) (-0.26) (-2.23) (1.86)  (-1.99) (-3.08) (-1.45) (0.13)  (-1.04) (-2.63) (-1.20) (0.79) 
 RW -0.19% -0.03% -0.28% 0.1%  -0.43% -0.22% -0.38% -0.05%  -0.03% -0.03% -0.75%** 0.72% 
 
 (-0.24) (-0.22) (-0.66) (0.09)  (-1.08) (-0.91) (-0.56) (-0.07)  (-0.10) (-0.15) (-1.72) (1.39) 
 RL-RW -0.04% -0.09% -0.42% 0.38%  0.56% -0.08% 0.01% 0.54%  123.96%*** -0.19% -1.47% 125.43%*** 
  (-0.05) (-0.57) (-0.77) (0.35)  (1.30) (-0.22) (0.03) (0.82)  (7.95) (-1.02) (-1.62) (5.90) 
                
Contrarian Put Strategy with High-Delta Options  
K1 RL 0.97% 0.26% -0.62% 1.59%  0.37% 0.22% 0.25% 0.12%  0.14% 0.18% 0.73%** -0.59%** 
 
 (0.87) (0.78) (-1.01) (0.66)  (1.40) (1.52) (0.91) (0.22)  (1.03) (1.09) (1.92) (-1.76) 
 RW -3.26%*** -1.98%*** -2.09%** -1.16%  -0.36% -0.3% 0.06% -0.41%  0.37% -0.22% 0.22% 0.15% 
 
 (-5.25) (-5.15) (-2.54) (-0.70)  (-0.74) (-0.79) (0.08) (-0.41)  (0.57) (-0.99) (0.49) (0.14) 
 RL-RW 5.66%*** 1.73%*** 1.82%** 3.85%  0.24% 0.51% 0.62% -0.38%  -0.25% 0.59%** 0.56% -0.81% 
 
 (3.44) (2.72) (1.79) (0.93)  (0.51) (1.34) (0.96) (-0.38)  (-0.38) (2.49) (1.52) (-0.86) 
 
               
K5 RL 0.38% -0.2% -0.47% 0.85%  0.49%** 2.01% -0.04% 0.53%  0.13% 0.35% 0.25% -0.12% 
 
 (0.68) (-0.58) (-0.81) (0.97)  (2.32) (1.24) (-0.10) (1.31)  (0.40) (1.54) (0.53) (-0.21) 
 RW -1.6%** -1.58%*** -2.05%** 0.46%  0.25% -0.6% 0.44% -0.19%  -0.16% -0.34% -0.28% 0.12% 
  (-1.72) (-2.86) (-1.87) (0.30)  (0.36) (-1.24) (0.38) (-0.15)  (-0.30) (-1.33) (-0.57) (0.14) 
 RL-RW 3.24%*** 2.36%*** 3.04%*** 0.2%  0.2% 3.24%** -0.59% 0.79%  0.42% 1.01%*** 1.18%** -0.76% 
 
 (2.72) (3.59) (3.26) (0.11)  (0.26) (1.85) (-0.49) (0.57)  (0.58) (2.96) (2.15) (-0.70) 
 
               
K20 RL 1.73% 3.28%*** 2.95% -1.21%  0.07% -0.58% 1.42% -1.35%  0.16% 0.48% 0.11% 0.05% 
 
 (1.22) (2.62) (1.46) (-0.51)  (0.41) (-0.50) (1.17) (-1.48)  (0.45) (1.36) (0.18) (0.07) 
 RW 2.36%** 4.16%** -0.55% 2.91%  2.99% 6.26%** 4.17%** -1.18%  -0.54%** 0.02% -0.86%** 0.32% 
 
 (1.78) (1.94) (-0.51) (1.45)  (1.61) (2.27) (1.74) (-0.38)  (-1.69) (0.06) (-1.67) (0.55) 
 RL-RW -0.57% 3.43% 4.27%** -4.84%**  -3.04%** -6.75%** -2.37% -0.67%  0.92% 1.31%** 1.82%** -0.91% 
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 (-0.41) (1.64) (1.88) (-1.90)  (-1.68) (-2.24) (-1.06) (-0.22)  (1.46) (2.20) (2.46) (-0.90) 
 
               
K60 RL -0.49%** -0.1% -0.31% -0.18%  0.07% -0.04% -0.91%*** 0.97%***  -0.05% -0.17% -1.12%** 1.07%** 
 
 (-1.71) (-0.37) (-0.63) (-0.34)  (0.70) (-0.44) (-3.01) (4.02)  (-0.24) (-0.95) (-2.20) (2.18) 
 RW -0.52%** -0.4%*** -0.49% -0.04%  -1.11%*** -0.24% -0.57% -0.54%  -0.6%*** 0.01% -0.55% -0.05% 
 
 (-2.31) (-3.85) (-1.43) (-0.09)  (-3.33) (-0.73) (-0.77) (-0.76)  (-3.23) (0.03) (-1.50) (-0.12) 
 RL-RW -0.46% -0.19% 0.18% -0.64%  1.2%*** 0.21% -0.06% 1.26%**  0.65%** -0.17% -0.8% 1.45%** 
    (-0.78) (-0.54) (0.38) (-0.74)   (3.53) (0.57) (-0.08) (1.72)   (2.29) (-0.61) (-1.39) (2.53) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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5.4.1. Robustness Tests 
 
This section addresses two issues in this area of research, namely, the illiquidity of options and 
the persistence of contrarian returns. The study tackles these issues by skipping one day between 
the formation and holding periods and splitting the sample into two equal ones. To overcome the 
illiquidity of the Australian options market, all zero premiums are replaced with fair prices, 
estimated according to Black and Scholes (1973), with historical volatility. This method assumes 
that there are no significant demand and supply forces affecting option prices in the options 
market, which contradicts evidence highlighted by Chan, Cheng, and Lung (2003) and Bollen and 
Whaley (2004). The analysis does not uncover any significant difference in the results (see 
Appendixes 4.3–4.8). In other words, even if the study uses fair premiums, the major conclusions 
of the earlier sections do not change. Next, the persistence of contrarian returns is investigated by 
skipping one day between the formation and holding periods and splitting the sample into two 
equal ones. The study finds contrarian profits in these robustness tests. 
 
Robustness Test of the Options Market Illiquidity 
The first robustness test undertaken seeks to deal with the illiquidity issue by paper trading these 
options using the Black–Scholes fair value. Illiquidity robustness tests show that the options 
contrarian portfolios remain profitable. Furthermore, these robustness tests highlight that low-delta 
out-of-the-money synthetic call, synthetic put, contrarian call, and contrarian put strategies 
produce higher returns than the actual premiums. On the other hand, for high-delta out-of-the-
money synthetic call, synthetic put, contrarian call, and contrarian put strategies, the returns 
earned are lower than the actual returns. The significantly higher returns achieved by the low-delta 
out-of-the-money option-based contrarian strategies highlight the inaccuracy of the Black–Scholes 
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model when estimating deep out-of-the-money options (Corrado and Su, 1996, 1997). 
 
Robustness Test:  Lag between the Formation and Holding Periods 
The second robustness test undertaken omits one period between the formation and holding 
periods. According to Jegadeesh (1990) and Lehmann (1990), the methods used in this analysis 
contain the following biases: bid–ask bounce, price pressure, and lagged reactions. Jegadeesh 
and Titman (1993) propose the following remedy: One period is skipped between the contrarian 
portfolio formation and holding periods. Even after skipping one day between the portfolio 
formation and holding periods, the contrarian portfolios continue to produce significant returns. 
This robustness test reinforces the findings of the main analysis with no lags between formation 
and holding periods. 
 
Robustness Tests of the Split Sample 
In the final robustness test, the data are split into two equal subperiods, namely, from January 
1995 to September 1999 and from October 1999 to August 2006. The first subperiod shows that 
the equity-call contrarian strategy was profitable for holding periods longer than a week. The 
equity-call contrarian strategy is, however, more profitable during the second subperiod from daily 
to quarterly holding periods. Similar limited evidence of contrarian profits in the first subperiod is 
also observed for equity-put, synthetic call, contrarian call, and contrarian put strategies. The 
second subperiod, however, provides a different result, with option-based contrarian trading 
strategies generating significant contrarian profits. This observation indicates that the option-based 
contrarian strategies were mainly profitable from October 1999 to August 2006. Interestingly 
enough, this period was one of strong economic growth and confidence, which would support 
Lakonishok, Lee, Pearson, and Poteshman (2007). These authors show that investors invest in 
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equity options mainly when markets are experiencing significant positive returns. Therefore the 
weak performance of the first subperiod may indicate the negative impact of numerous economic 
upheavals47 that occurred in the mid- to late 1990s in level equity option trading in Australia. 
                                                 
47
 Notable upheavals of the 1990s were the collapse of Barings Bank, the Asian financial crisis, and the 
failure of long-term capital management. 
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A 4.3: Equity-Call Contrarian Portfolios and Equity and Call Option Returns for Loser and Winner Stocks 
This table presents the average returns for the period January 1995 to October 2006. Here RL represents the extreme loser portfolios and RW represents the extreme winner portfolios. Returns are average returns for 
an extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. For an equity-call contrarian strategy, winner portfolios write call options on underlying 
winner stocks and long equities on the loser portfolio stocks, represented by RL-RW. The equity-call strategy returns are shown at low and high delta and different levels of moneyness. The level of moneyness is 
defined as out of money when the call option exercise price is greater than 102% of the spot price, for in-the-money options the exercise price is less than 98% of the spot price, and for at-the-money options the 
exercise price is less than 102% of the spot price and greater than 98%. Also reported are the raw returns, Black–Scholes returns, and the t-values for every portfolio. The portfolio returns are adjusted for 
autocorrelation. Robustness tests are conducted in terms of skipping one month between the formation and holding periods and splitting the sample into two equal samples. The corresponding t-statistics are provided 
in parentheses. 
 
 K1  K5  K20  K60 
  
  RL RW RL-RW  RL RW RL-RW  RL RW RL-RW  RL RW RL-RW 
Out-of-the-money Options                
 Low Delta (∆) Raw Returns 0.19%*** -0.18% 0.37%***  0.31%*** 0.23% 0.12%  0.61%*** -0.1% 1.01%***  2.15%*** -0.16%** 2.46%*** 
  (6.53) (-1.53) (3.09)  (5.81) (0.61) (0.30)  (4.26) (-0.43) (3.17)  (7.05) (-1.85) (7.49) 
 Black–Scholes 0.19%*** -2.42%*** 2.56%***  0.31%*** -2.75%*** 3.15%***  0.61%*** -2.26%*** 3.05%***  2.15%*** -0.43%*** 2.55%*** 
  (6.53) (-10.58) (11.26)  (5.81) (-11.35) (12.64)  (4.26) (-11.94) (10.60)  (7.05) (-6.55) (7.66) 
 Skipping 1 day 0.15%*** -0.09% 0.23%**  0.26%*** 0.43% -0.01%  0.57%*** 0.02% 0.76%**  2.05%*** -0.17%** 2.36%*** 
  (5.49) (-0.74) (1.69)  (4.83) (1.00) (-0.02)  (3.78) (0.09) (2.05)  (6.80) (-2.28) (7.24) 
 Jan 1995 to Sept 1999 0.17%*** 0.37%*** -0.17%  0.35%*** 0.67%*** -0.2%  0.81%*** 0% 1.25%***  2.79%*** 0.01% 3.02%*** 
  (3.90) (2.80) (-1.25)  (4.53) (2.59) (-0.76)  (3.52) (0.00) (3.20)  (5.80) (0.11) (6.01) 
 Oct 1999 to Aug 2006 0.2%*** -0.74%*** 0.86%***  0.26%*** -0.09% 0.38%  0.43%*** -0.17% 0.8%**  1.54%*** -0.24%*** 1.86%*** 
  (5.79) (-3.79) (4.39)  (3.63) (-0.13) (0.51)  (2.70) (-0.54) (1.80)  (4.87) (-3.56) (5.26) 
                 
High Delta (∆) Raw Returns 0.19%*** -0.6%*** 0.78%***  0.31%*** -0.88%*** 1.37%***  0.61%*** -0.24% 1.24%***  2.15%*** -0.24% 2.89%*** 
  (6.53) (-4.62) (5.54)  (5.81) (-5.50) (8.69)  (4.26) (-1.24) (5.24)  (7.05) (-1.30) (7.88) 
 Black–Scholes 0.19%*** -0.25%*** 0.44%***  0.31%*** -0.44%*** 0.96%***  0.61%*** -0.46%*** 1.62%***  2.15%*** -0.19% 2.87%*** 
  (6.53) (-3.27) (5.84)  (5.81) (-3.72) (7.86)  (4.26) (-2.62) (7.12)  (7.05) (-1.21) (8.23) 
 Skipping 1 day 0.15%*** -0.65%*** 0.81%***  0.26%*** -0.65%*** 1.09%***  0.57%*** -0.1% 0.95%***  2.05%*** -0.2% 2.75%*** 
  (5.49) (-5.92) (7.32)  (4.83) (-4.30) (7.09)  (3.78) (-0.55) (3.71)  (6.80) (-1.03) (7.71) 
 Jan 1995 to Sept 1999 0.17%*** 0.06% 0.15%  0.35%*** -0.07% 0.6%***  0.81%*** -0.17% 1.43%***  2.79%*** 0.34% 3.02%*** 
  (3.90) (0.59) (1.43)  (4.53) (-0.39) (3.23)  (3.52) (-0.61) (3.99)  (5.80) (1.17) (5.73) 
 Oct 1999 to Aug 2006 0.2%*** -1.26%*** 1.45%***  0.26%*** -1.75%*** 2.17%***  0.43%*** -0.31% 1.05%***  1.54%*** -0.51%*** 2.57%*** 
  (5.79) (-6.87) (8.15)  (3.63) (-7.03) (9.12)  (2.70) (-1.13) (3.31)  (4.87) (-3.21) (5.24) 
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A 4.3: Equity-Call Contrarian Portfolios and Equity and Call Option Returns for Loser and Winner Stocks (continued) 
At-the-Money Options 
               
 Low Delta (∆) Raw Returns 0.19%*** -0.82%*** 0.99%***  0.31%*** -1.07%*** 1.58%***  0.61%*** -0.4%** 1.4%***  2.17%*** -0.14%** 2.4%*** 
  (6.43) (-7.12) (8.52)  (5.82) (-4.87) (7.28)  (4.27) (-2.26) (5.93)  (7.07) (-2.29) (7.45) 
 Black–Scholes 0.19%*** -0.58%*** 0.77%***  0.31%*** -0.93%*** 1.45%***  0.61%*** -0.76%*** 1.76%***  2.17%*** -0.12%** 2.37%*** 
  (6.43) (-5.57) (7.53)  (5.82) (-6.54) (10.23)  (4.27) (-5.68) (8.03)  (7.07) (-2.18) (7.38) 
 Skipping 1 day 0.15%*** -0.88%*** 1.02%***  0.27%*** -0.85%*** 1.29%***  0.57%*** -0.26% 1.16%***  2.07%*** -0.17%*** 2.32%*** 
  (5.47) (-7.41) (8.60)  (4.92) (-5.45) (8.31)  (3.80) (-1.54) (4.58)  (6.83) (-2.59) (7.17) 
 Jan 1995 to Sept 1999 0.17%*** -0.05% 0.23%  0.35%*** -0.21% 0.79%***  0.8%*** -0.13% 1.34%***  2.78%*** -0.05% 2.96%*** 
  (3.88) (-0.32) (1.57)  (4.57) (-1.08) (4.14)  (3.49) (-0.51) (3.63)  (5.77) (-0.58) (5.97) 
 Oct 1999 to Aug 2006 0.2%*** -1.6%*** 1.8%***  0.26%*** -1.93%*** 2.47%***  0.44%*** -0.64%*** 1.33%***  1.58%*** -0.19%*** 1.83%*** 
  (5.64) (-10.33) (11.36)  (3.60) (-4.91) (6.76)  (2.76) (-2.74) (4.28)  (4.96) (-3.57) (5.29) 
                 
High Delta (∆) Raw Returns 0.19%*** -0.45%*** 0.64%***  0.31%*** -0.83%*** 1.31%***  0.61%*** -0.23%** 1.05%***  2.17%*** -0.21%** 2.59%*** 
  (6.43) (-6.85) (9.09)  (5.82) (-7.86) (11.41)  (4.27) (-2.13) (5.65)  (7.07) (-2.30) (7.88) 
 Black–Scholes 0.19%*** -0.13%** 0.3%***  0.31%*** -0.25%*** 0.73%***  0.61%*** -0.1% 1.03%***  2.17%*** -0.06% 2.33%*** 
  (6.43) (-2.24) (5.06)  (5.82) (-2.84) (8.01)  (4.27) (-0.93) (5.55)  (7.07) (-0.95) (7.22) 
 Skipping 1 day 0.15%*** -0.38%*** 0.51%***  0.27%*** -0.72%*** 1.1%***  0.57%*** -0.17% 0.95%***  2.07%*** -0.24%** 2.57%*** 
  (5.47) (-4.71) (6.34)  (4.92) (-7.42) (10.11)  (3.80) (-1.61) (4.78)  (6.83) (-2.47) (7.65) 
 Jan 1995 to Sept 1999 0.17%*** -0.09% 0.28%***  0.35%*** -0.09% 0.68%***  0.8%*** -0.02% 1.13%***  44.6%*** 0.03% 3%*** 
  (3.88) (-1.47) (3.86)  (4.57) (-0.71) (4.83)  (3.49) (-0.14) (4.05)  (18.97) (0.22) (5.95) 
 Oct 1999 to Aug 2006 0.22%*** -0.81%*** 0.99%***  0.26%*** -1.59%*** 1.93%***  0.44%*** -0.42%*** 0.96%***  1.58%*** -0.31%*** 2.11%*** 
  (6.03) (-7.73) (8.99)  (3.60) (-9.96) (10.83)  (2.76) (-2.71) (4.25)  (4.96) (-3.25) (5.98) 
 
 
 315
 
 
 
A 4.3: Equity-Call Contrarian Portfolios and Equity and Call Option Returns for Loser and Winner Stocks (continued) 
In-the-Money Options 
               
 Low Delta (∆) Raw Returns 0.19%*** -0.51%*** 0.69%***  0.31%*** -0.79%*** 1.28%***  0.61%*** -0.42%*** 1.44%***  2.17%*** -0.37%** 3.01%*** 
  (6.43) (-6.98) (8.82)  (5.82) (-6.80) (10.96)  (4.27) (-2.78) (6.83)  (7.07) (-2.54) (8.61) 
 Black–Scholes 0.19%*** -0.38%*** 0.56%***  0.31%*** -0.51%*** 1.03%***  0.61%*** -0.23% 1.32%***  2.17%*** 0.5%** 2.32%*** 
  (6.43) (-5.07) (7.99)  (5.82) (-4.32) (8.85)  (4.27) (-1.32) (5.98)  (7.07) (2.47) (6.70) 
 Skipping 1 day 0.15%*** -0.52%*** 0.67%***  0.27%*** -0.6%*** 1.03%***  0.57%*** -0.31%** 1.21%***  2.07%*** -0.33%** 2.86%*** 
  (5.47) (-7.71) (9.51)  (4.92) (-5.06) (8.63)  (3.80) (-2.22) (5.88)  (6.83) (-2.29) (8.13) 
 Jan 1995 to Sept 1999 0.17%*** -0.09% 0.26%***  0.35%*** -0.26% 0.84%***  0.8%*** -0.39%** 1.69%***  2.78%*** -0.06% 3.44%*** 
  (3.88) (-1.05) (3.09)  (4.57) (-1.41) (4.83)  (3.49) (-1.67) (5.19)  (5.77) (-0.22) (6.66) 
 Oct 1999 to Aug 2006 0.22%*** -0.89%*** 1.07%***  0.26%*** -1.35%*** 1.64%***  0.44%*** -0.45%** 1.19%***  1.58%*** -0.38%*** 2.37%*** 
  (6.03) (-8.07) (9.31)  (3.60) (-9.00) (10.16)  (2.76) (-2.45) (4.70)  (4.96) (-3.34) (6.40) 
                 
High Delta (∆) Raw Returns 0.19%*** -0.19%*** 0.38%***  0.31%*** -0.37%*** 0.84%***  0.61%*** -0.24%** 1.12%***  2.17%*** -0.15%** 2.5%*** 
  (6.43) (-3.95) (6.77)  (5.82) (-4.60) (9.95)  (4.27) (-2.40) (5.93)  (7.07) (-1.68) (7.28) 
 Black–Scholes 0.19%*** -0.19%*** 0.42%***  0.31%*** -0.29%*** 0.8%***  0.61%*** -0.13% 1.05%***  2.17%*** 0.04% 2.25%*** 
  (6.43) (-5.02) (9.67)  (5.82) (-3.95) (9.95)  (4.27) (-1.27) (5.75)  (7.07) (0.55) (7.29) 
 Skipping 1 day 0.15%*** -0.24%*** 0.4%***  0.27%*** -0.26%** 0.68%***  0.57%*** -0.19%** 0.99%***  2.07%*** -0.19%*** 2.37%*** 
  (5.47) (-5.46) (8.44)  (4.92) (-2.54) (6.92)  (3.80) (-2.06) (5.28)  (6.83) (-3.08) (7.22) 
 Jan 1995 to Sept 1999 0.17%*** -0.11% 0.28%***  0.35%*** -0.19% 0.78%***  0.8%*** -0.19% 1.37%***  2.78%*** 0% 3.12%*** 
  (3.88) (-1.61) (3.71)  (4.57) (-1.25) (5.29)  (3.49) (-1.18) (4.74)  (5.77) (-0.03) (6.02) 
 Oct 1999 to Aug 2006 0.2%*** -0.26%*** 0.51%***  0.26%*** -0.48%*** 0.78%***  0.44%*** -0.28%*** 0.86%***  1.58%*** -0.16%*** 1.81%*** 
    (5.64) (-4.48) (7.70)   (3.60) (-6.79) (7.55)   (2.76) (-2.59) (3.95)   (4.96) (-3.45) (5.46) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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A 4.4: Equity-Put Contrarian Portfolios and Equity and Put Option Returns for Loser and Winner Stocks 
This table presents the average returns for the period January 1995 to October 2006. Here RL represents the extreme loser portfolios and RW represents the extreme winner portfolios. Returns are average returns for 
an extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. For an equity-put contrarian strategy, the winner portfolio buys put options on the winner 
stocks and take a long equity position in the loser portfolio stocks, represented by RL+RW. The equity-put strategy returns are shown for low and high delta and different levels of moneyness. The levels of moneyness 
is defined as out of money when the put option exercise price is less than 98% of the spot price, for in-the-money options the exercise price is greater than 102% of the spot price, and for at-the-money options the 
exercise price is less than 102% of the spot price and greater than 98%. Also reported are the raw returns, Black–Scholes returns, and the t-values for every portfolio. The portfolio returns are adjusted for 
autocorrelation. Robustness tests are conducted in terms of skipping one month between the formation and holding periods and splitting the sample into two equal samples. The corresponding t-statistics are provided 
in parentheses. 
 
 K1  K5  K20  K60 
  
  RL RW RL+RW  RL RW RL+RW  RL RW RL+RW  RL RW RL+RW 
Out-of-the-money Options                
 Low Delta (∆) Raw Returns 0.19%*** 0.06% 0.25%  0.31%*** 0.58% 1.06%***  0.61%*** 1.94%** 3%***  2.33%*** 0.02% 2.38%*** 
  (6.43) (0.27) (1.18)  (5.82) (1.52) (2.69)  (4.27) (2.21) (3.24)  (6.81) (0.11) (7.14) 
 Black–Scholes 0.19%*** 0.33%*** 0.58%***  0.31%*** 0.06% 0.48%***  0.61%*** -0.86%*** -0.09%  2.17%*** -1.11%*** 1.28%*** 
  (6.43) (4.45) (7.60)  (5.82) (0.39) (3.47)  (4.27) (-4.32) (-0.40)  (7.07) (-7.49) (4.13) 
 Skipping 1 day 0.14%*** -0.17%** -0.03%  0.27%*** 0.32%** 0.6%***  0.57%*** 2.04%** 2.91%***  2.07%*** -0.03% 2.52%*** 
  (5.02) (-1.89) (-0.32)  (4.92) (2.04) (4.25)  (3.80) (2.34) (3.48)  (6.83) (-0.14) (5.95) 
 Jan 1995 to Sept 1999 0.17%*** 1.07%*** 1.3%***  0.35%*** 1.93%** 2.51%***  0.8%*** 4.34%** 5.63%***  2.78%*** 0.13% 2.99%*** 
  (3.88) (2.79) (3.28)  (4.57) (2.53) (3.27)  (3.49) (2.48) (3.13)  (5.77) (0.49) (6.17) 
 Oct 1999 to Aug 2006 0.22%*** -0.86%*** -0.67%***  0.26%*** -0.68%*** -0.32%  0.44%*** -0.34% 0.39%  1.58%*** -0.06% 1.74%*** 
  (6.03) (-5.80) (-4.58)  (3.60) (-3.32) (-1.64)  (2.76) (-1.33) (1.34)  (4.96) (-0.30) (4.45) 
                 
High Delta (∆) Raw Returns 0.19%*** 0.56%** 0.75%***  0.31%*** 1.25%*** 1.72%***  0.61%*** 3.44%*** 4.55%***  2.17%*** 0.54%** 3.09%*** 
  (6.43) (2.29) (3.12)  (5.82) (2.75) (4.06)  (4.27) (3.34) (4.22)  (7.07) (2.08) (7.00) 
 Black–Scholes 0.19%*** -1.55%*** -1.52%***  0.31%*** 3.22%*** -1.91%***  0.61%*** -1.53%*** -1.07%***  2.17%*** -0.08%*** 2.13%*** 
  (6.43) (-8.43) (-8.16)  (5.82) (34.01) (-8.88)  (4.27) (-8.74) (-4.88)  (7.07) (-3.64) (6.96) 
 Skipping 1 day 0.14%*** 0.07% 0.24%***  0.27%*** 0.59%*** 1%***  0.64%*** 2.99%*** 4.03%***  2.07%*** 0.25%** 2.84%*** 
  (5.07) (1.45) (4.04)  (4.92) (3.16) (4.84)  (3.77) (3.26) (4.26)  (6.83) (1.69) (6.20) 
 Jan 1995 to Sept 1999 0.17%*** 0.83%** 1.02%***  0.35%*** 1.53%** 2.12%***  0.8%*** 6.48%*** 7.81%***  2.78%*** 0.6%** 3.84%*** 
  (3.88) (2.10) (2.59)  (4.57) (2.40) (3.32)  (3.49) (3.20) (3.76)  (5.77) (1.95) (6.11) 
 Oct 1999 to Aug 2006 0.2%*** 0.28% 0.5%**  0.26%*** 0.95% 1.41%**  0.44%*** 0.46%** 1.35%***  1.58%*** 0.16% 2.35%*** 
  (5.64) (1.00) (1.75)  (3.60) (1.47) (2.20)  (2.76) (1.66) (3.36)  (4.96) (0.86) (4.04) 
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A 4.4: Equity-Put Contrarian Portfolios and Equity and Put Option Returns for Loser and Winner Stocks (continued) 
At-the-Money Options 
               
 Low Delta (∆) Raw Returns 0.19%*** -0.38%*** -0.2%  0.31%*** -0.49%*** -0.06%  0.61%*** 0.42% 1.36%***  2.17%*** -0.15%*** 2.16%*** 
  (6.43) (-2.95) (-1.62)  (5.82) (-3.39) (-0.42)  (4.27) (1.10) (3.51)  (7.07) (-2.80) (6.91) 
 Black–Scholes 0.19%*** 0.39%*** 0.59%***  0.31%*** -0.51%*** -0.12%  0.61%*** -0.94%*** 0.12%  2.17%*** -0.26%*** 2.08%*** 
  (6.43) (4.08) (6.22)  (5.82) (-3.43) (-0.79)  (4.27) (-6.41) (0.60)  (7.07) (-4.59) (6.87) 
 Skipping 1 day 0.15%*** -0.62%*** -0.48%***  0.27%*** -0.39%** -0.02%  0.57%*** 0.58% 1.53%***  2.07%*** -0.18%*** 2.04%*** 
  (5.47) (-5.43) (-4.18)  (4.92) (-2.31) (-0.14)  (3.80) (1.06) (2.65)  (6.83) (-3.33) (6.70) 
 Jan 1995 to Sept 1999 0.17%*** 0.44%*** 0.66%***  0.35%*** 0.45%** 0.98%***  0.8%*** 1.43%** 2.58%***  2.78%*** -0.12%** 2.8%*** 
  (3.88) (3.77) (5.47)  (4.57) (2.40) (5.28)  (3.49) (1.97) (3.54)  (5.77) (-1.81) (5.64) 
 Oct 1999 to Aug 2006 0.2%*** -1.2%*** -1.02%***  0.26%*** -1.47%*** -1.07%***  0.44%*** -0.72%*** 0.18%  1.58%*** -0.16%** 1.56%*** 
  (5.64) (-6.87) (-5.91)  (3.60) (-6.75) (-5.51)  (2.76) (-3.13) (0.71)  (4.96) (-2.09) (4.84) 
                 
High Delta (∆) Raw Returns 0.19%*** -0.06% 0.14%**  0.31%*** 0.02% 0.47%***  0.61%*** 0.77%** 1.72%***  2.17%*** -0.07% 2.31%*** 
  (6.43) (-0.90) (1.83)  (5.82) (0.22) (4.67)  (4.27) (2.08) (4.47)  (7.07) (-0.73) (7.13) 
 Black–Scholes 0.19%*** 0.02% 0.24%***  0.31%*** -0.05% 0.4%***  0.61%*** -0.33%*** 0.63%***  2.17%*** -0.51%*** 2.13%*** 
  (6.43) (0.32) (3.91)  (5.82) (-0.53) (4.31)  (4.27) (-2.90) (3.51)  (7.07) (-4.94) (6.73) 
 Skipping 1 day 0.15%*** -0.11%** 0.03%  0.27%*** 0.01% 0.38%***  0.57%*** 0.71% 1.47%**  2.07%*** -0.13% 2.14%*** 
  (5.47) (-1.85) (0.52)  (4.92) (0.06) (3.76)  (3.80) (1.34) (2.33)  (6.83) (-1.44) (6.71) 
 Jan 1995 to Sept 1999 0.17%*** 0.28%*** 0.48%***  0.35%*** 0.41%*** 0.98%***  0.8%*** 1.59%** 2.74%***  2.78%*** -0.02% 2.92%*** 
  (3.88) (3.71) (6.07)  (4.57) (2.98) (6.16)  (3.49) (2.18) (3.76)  (5.77) (-0.14) (5.93) 
 Oct 1999 to Aug 2006 0.2%*** -0.42%*** -0.19%  0.26%*** -0.38%*** 0.02%  0.44%*** -0.42%*** 0.96%***  1.58%*** -0.31%*** 2.11%*** 
  (6.03) (-7.73) (8.99)  (3.60) (-9.96) (10.83)  (2.76) (-2.71) (4.25)  (4.96) (-3.25) (5.98) 
  
 318
 
 
 
A 4.4: Equity-Put Contrarian Portfolios and Equity and Put Option Returns for Loser and Winner Stocks (continued) 
In-the-Money Options 
               
 Low Delta (∆) Raw Returns 0.21%*** 0.07%** 0.29%***  0.31%*** 0.04% 0.45%***  0.61%*** 0.16% 1.29%***  2.17%*** -0.11%** 2.12%*** 
  (7.81) (1.69) (5.96)  (5.82) (0.59) (5.45)  (4.27) (0.73) (3.48)  (7.07) (-2.08) (6.93) 
 Black–Scholes 0.19%*** 0.11%** 0.29%***  0.31%*** 0.01% 0.43%***  0.61%*** -0.23%** 0.7%***  2.17%*** 20.16%*** 2.37%*** 
  (6.43) (2.35) (5.91)  (5.82) (0.14) (4.81)  (4.27) (-2.06) (4.04)  (7.07) (11.13) (6.89) 
 Skipping 1 day 0.15%*** 0.01% 0.18%***  0.27%*** 0.02% 0.38%***  0.57%*** 0.05% 1.03%***  2.07%*** -0.12%** 2.02%*** 
  (5.20) (0.29) (3.63)  (4.92) (0.31) (4.37)  (3.80) (0.27) (3.29)  (6.83) (-2.08) (6.60) 
 Jan 1995 to Sept 1999 0.17%*** 0.22%*** 0.45%***  0.35%*** 0.15% 0.65%***  0.8%*** 0.16% 1.2%***  2.78%*** -0.04% 2.87%*** 
  (3.88) (3.59) (6.05)  (4.57) (1.26) (5.01)  (3.49) (1.23) (4.76)  (5.77) (-0.56) (6.04) 
 Oct 1999 to Aug 2006 0.2%*** -0.1%** 0.13%**  0.26%*** -0.06% 0.27%***  0.44%*** 0.07% 1.07%**  1.58%*** -0.16%*** 1.45%*** 
  (5.64) (-1.90) (2.13)  (3.60) (-0.79) (2.63)  (2.76) (0.19) (2.25)  (4.96) (-2.91) (4.53) 
                 
High Delta (∆) Raw Returns 0.21%*** 0.16%*** 0.38%***  0.31%*** 0.11%** 0.5%***  0.61%*** 0.44%*** 1.49%***  2.17%*** 0.14%** 2.47%*** 
  (7.81) (4.07) (8.17)  (5.82) (1.93) (6.81)  (4.27) (2.84) (4.24)  (7.07) (2.00) (7.65) 
 Black–Scholes 0.21%*** 0.14%*** 0.39%***  0.31%*** 0.2%** 0.66%***  0.61%*** -0.1% 0.91%***  2.17%*** -0.51%*** 2.05%*** 
  (7.81) (4.86) (9.69)  (5.82) (2.29) (7.12)  (4.27) (-0.71) (4.71)  (7.07) (-3.52) (6.48) 
 Skipping 1 day 0.14%*** 0.09%** 0.25%***  0.27%*** 0.06% 0.4%***  0.57%*** 0.34%** 1.31%***  2.07%*** 0.1% 2.31%*** 
  (5.02) (1.96) (4.79)  (4.92) (1.10) (5.52)  (3.80) (2.15) (4.70)  (6.83) (1.32) (7.26) 
 Jan 1995 to Sept 1999 0.17%*** 0.32%*** 0.56%***  0.35%*** 0.23%** 0.74%***  0.8%*** 0.87%*** 2.27%***  2.78%*** 0.3%** 3.38%*** 
  (3.88) (4.38) (6.69)  (4.57) (2.09) (6.00)  (3.49) (2.95) (5.65)  (5.77) (2.09) (6.76) 
 Oct 1999 to Aug 2006 0.2%*** 0% 0.21%***  0.26%*** -0.01% 0.27%***  0.44%*** 0.01% 0.51%***  1.58%*** -0.01% 1.58%*** 
    (5.64) (-0.14) (4.95)   (3.60) (-0.56) (3.56)   (2.76) (0.21) (2.65)   (4.96) (-1.00) (4.95) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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Table 4.5: Synthetic Call Contrarian Portfolios and Call Option Returns for Loser and Winner Stocks 
This table presents the average returns for the period January 1995 to October 2006. Here RL represents the extreme loser portfolios and RW represents the extreme winner portfolios. Returns are average returns 
for an extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. For a synthetic call contrarian strategy, winner portfolios write call options on the 
winner stocks and take a long call option position on loser portfolio stocks, represented by RL-RW. The synthetic call strategy returns are shown for low and high delta and different levels of moneyness. The level of 
moneyness is defined as out of money when the call option exercise price is greater than 102% of the spot price, for in-the-money options the exercise price is less than 98% of the spot price, and for at-the-money 
options the exercise price is less than 102% of the spot price and greater than 98%. Also reported are the raw returns, Black–Scholes returns, and the t-values for every portfolio. The portfolio returns are adjusted 
for autocorrelation. Robustness tests are conducted in terms of skipping one month between the formation and holding periods and splitting the sample into two equal samples. The corresponding t-statistics are 
provided in parentheses. 
 
 K1  K5  K20  K60 
  
  RL RW RL-RW  RL RW RL-RW  RL RW RL-RW  RL RW RL-RW 
Out-of-the-money Options                
 Low Delta (∆) Raw Returns 0.36% -0.2% 0.57%  0.21% 0.23% -0.06%  0.21% -0.14% 0.36%  -0.03% -0.16%** 0.1% 
  (0.72) (-1.59) (1.13)  (1.22) (0.62) (-0.14)  (0.75) (-0.44) (1.19)  (-0.13) (-1.85) (0.42) 
 Black–Scholes 5.34%*** -2.44%*** 2.77%***  0.28%** -2.76%*** 3.67%***  -0.12% -2.26%*** 2.85%***  -0.15% -0.43%*** 0.27% 
  (2.87) (-10.55) (11.74)  (2.17) (-11.38) (13.64)  (-0.65) (-11.92) (10.65)  (-0.91) (-6.55) (1.47) 
 Skipping 1 day 0.27%*** 0.47% -0.18%  0.48%*** 0.39% 0.26%  0.09% 0.4% -0.29%  0.06% 0.05% 0.03% 
  (4.47) (1.18) (-0.43)  (3.12) (1.03) (0.60)  (0.41) (0.74) (-0.45)  (0.20) (0.65) (0.10) 
 Jan 1995 to Sept 1999 1.68%** 0.37%*** 1.31%  1.28%*** 0.67%*** 0.53%  0.71%** 0% 0.88%**  0.63% 0.01% 0.66%** 
  (1.71) (2.80) (1.33)  (5.04) (2.60) (1.53)  (2.22) (0.01) (2.18)  (1.62) (0.11) (1.71) 
 Oct 1999 to Aug 2006 -0.85%*** -0.67%*** -0.2%  -0.6%*** -0.09% -0.47%  -0.31% -0.17% -0.18%  -0.4% -0.24%*** -0.24% 
  (-5.40) (-3.37) (-0.86)  (-2.78) (-0.12) (-0.65)  (-0.68) (-0.54) (-0.39)  (-1.41) (-3.58) (-1.03) 
                 
High Delta (∆) Raw Returns 0.75% -0.6%*** 1.4%***  0.54%** -0.87%*** 1.48%***  0.25% -0.24% 0.7%**  -0.07% -0.24% 0.24% 
  (1.49) (-4.62) (2.82)  (2.45) (-5.44) (6.20)  (0.76) (-1.23) (1.79)  (-0.81) (-1.30) (1.19) 
 Black–Scholes -2.27%*** -0.24%*** -2.22%***  -2.54%*** -0.44%*** -2.87%***  -2.09%*** -0.46%*** -2.12%***  -0.44%*** -0.19% -0.25% 
  (-9.81) (-3.26) (-9.55)  (-10.84) (-3.72) (-10.23)  (-10.72) (-2.61) (-8.37)  (-5.46) (-1.21) (-1.51) 
 Skipping 1 day 0.23%** 0.26% 0.03%  0.35%*** 0.13% 0.4%  0.13% 0.31% -0.17%  0.09%** -0.14% 0.25% 
  (2.52) (0.66) (0.07)  (2.97) (0.34) (0.98)  (0.96) (0.54) (-0.28)  (1.79) (-0.65) (0.98) 
 Jan 1995 to Sept 1999 1.75%** 0.06% 1.69%**  1.45%*** -0.07% 1.69%***  0.58% -0.17% 0.82%**  0.14% 0.34% -0.25% 
  (1.86) (0.60) (1.81)  (4.47) (-0.37) (4.57)  (1.62) (-0.61) (2.00)  (1.20) (1.17) (-0.82) 
 Oct 1999 to Aug 2006 -0.19% -1.26%*** 1.29%***  -0.18% -1.74%*** 1.42%***  -0.15% -0.31% 0.33%  -0.21%** -0.51%*** 0.61%** 
  (-0.92) (-6.86) (5.46)  (-0.63) (-6.98) (4.36)  (-0.30) (-1.13) (0.61)  (-2.43) (-3.21) (2.36) 
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A 4.5: Synthetic Call Contrarian Portfolios and Call Option Returns for Loser and Winner Stocks (continued) 
At-the-Money Options 
               
 Low Delta (∆) Raw Returns -0.18%*** -0.82%*** 0.67%***  -0.17%** -1.07%*** 0.91%***  -0.11% -0.4%** 0.36%**  -0.16% -0.14%** -0.04% 
  (-2.97) (-7.05) (5.69)  (-1.81) (-4.87) (3.98)  (-0.97) (-2.26) (2.05)  (-1.36) (-2.29) (-0.33) 
 Black–Scholes 0.11%** -0.57%*** 0.69%***  0.2%** -0.93%*** 1.33%***  0.16% -0.76%*** 1.14%***  -0.09% -0.12%** 0.02% 
  (1.86) (-5.80) (5.84)  (2.19) (-6.55) (9.15)  (1.35) (-5.69) (7.90)  (-1.42) (-2.10) (0.20) 
 Skipping 1 day 0.02% -0.91%*** 0.83%***  0.12% -0.75%*** 0.89%***  0.01% -0.21% 0.25%  0.07% 0% 0.07% 
  (0.46) (-8.69) (8.20)  (1.57) (-4.85) (5.31)  (0.10) (-1.00) (1.11)  (0.75) (0.03) (0.86) 
 Jan 1995 to Sept 1999 0.17%** -0.06% 0.23%  0.4%*** -0.21% 0.7%***  0.2% -0.13% 0.38%  0.06% -0.05% 0.12% 
  (2.24) (-0.40) (1.52)  (3.07) (-1.08) (3.14)  (1.33) (-0.51) (1.42)  (0.30) (-0.58) (0.59) 
 Oct 1999 to Aug 2006 -0.5%*** -1.6%*** 1.08%***  -0.71%*** -1.93%*** 1.17%***  -0.42%*** -0.64%*** 0.31%  -0.29%*** -0.19%*** -0.17% 
  (-5.83) (-10.33) (6.54)  (-5.38) (-4.91) (2.94)  (-3.41) (-2.74) (1.41)  (-2.84) (-3.57) (-1.58) 
                 
High Delta (∆) Raw Returns -0.25%** -0.45%*** 0.26%**  -0.03% -0.83%*** 0.97%***  -0.08% -0.23%** 0.22%  -0.07% -0.21%** 0.21%** 
  (-2.51) (-7.08) (2.46)  (-0.13) (-7.86) (4.47)  (-0.51) (-2.13) (1.52)  (-0.91) (-2.30) (1.97) 
 Black–Scholes 0.2%** -0.13%** 0.35%***  -0.25%** -0.25%*** -0.05%  -0.5%*** -0.1% -0.44%***  -0.11%** -0.06% -0.05% 
  (1.84) (-2.24) (3.07)  (-1.71) (-2.84) (-0.34)  (-3.68) (-0.93) (-3.04)  (-1.71) (-0.95) (-0.61) 
 Skipping 1 day -0.37%*** -0.24%*** -0.04%  -0.27% -0.15%** 0.04%  -0.2% 0.11% -0.3%**  0.03% 0.12%** -0.09% 
  (-3.48) (-4.00) (-0.30)  (-1.59) (-2.06) (0.23)  (-1.21) (1.56) (-1.85)  (1.10) (1.75) (-1.17) 
 Jan 1995 to Sept 1999 0.4%*** -0.09% 0.46%***  0.44%** -0.09% 0.62%***  0.27% -0.02% 0.32%  0.09% 0.03% 0.06% 
  (3.31) (-1.47) (3.37)  (2.19) (-0.71) (2.85)  (1.11) (-0.14) (1.32)  (0.75) (0.22) (0.37) 
 Oct 1999 to Aug 2006 -0.81%*** -0.81%*** 0.04%  -0.5% -1.59%*** 1.21%***  -0.4%** -0.42%*** 0.12%  -0.2%*** -0.31%*** 0.32%** 
  (-5.57) (-7.73) (0.24)  (-1.49) (-9.96) (3.59)  (-2.10) (-2.71) (0.75)  (-2.91) (-3.25) (2.21) 
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A 4.5: Synthetic Call Contrarian Portfolios and Call Option Returns for Loser and Winner Stocks (continued) 
In-the-Money Options 
               
 Low Delta (∆) Raw Returns 0.01% -0.51%*** 0.54%***  1.4% -0.79%*** 2.34%**  2.06% -0.42%*** 2.74%  -0.14%*** -0.37%** 0.29%** 
  (0.14) (-6.98) (6.49)  (1.08) (-6.80) (1.78)  (0.86) (-2.78) (1.15)  (-3.00) (-2.54) (1.93) 
 Black–Scholes 0.11%** -0.38%*** 0.48%***  0.15%** -0.51%*** 0.82%***  -0.04% -0.23% 0.28%  0.02% 0.5%** -0.56%*** 
  (2.46) (-5.07) (5.73)  (1.80) (-4.32) (7.04)  (-0.37) (-1.32) (1.64)  (0.34) (2.47) (-2.76) 
 Skipping 1 day 1.56% -0.5%*** 2.18%  1.52% -0.51%*** 2.24%  2.44% -0.37%** 3.22%  -0.15%*** -0.34%** 0.26% 
  (1.08) (-7.67) (1.42)  (1.06) (-4.22) (1.45)  (0.91) (-2.27) (1.13)  (-2.77) (-2.09) (1.46) 
 Jan 1995 to Sept 1999 0.19%*** -0.09% 0.28%***  3.09% -0.26% 3.42%  4.72% -0.39%** 5.36%  -0.1% -0.06% -0.03% 
  (2.72) (-1.05) (2.88)  (1.17) (-1.41) (1.29)  (0.99) (-1.67) (1.12)  (-1.18) (-0.23) (-0.13) 
 Oct 1999 to Aug 2006 -0.16%** -0.97%*** 0.76%***  -0.15% -1.35%*** 1.12%***  -0.31%*** -0.45%** 0.12%  -0.17%*** -0.38%*** 0.4%*** 
  (-2.49) (-8.16) (5.97)  (-1.29) (-9.00) (7.40)  (-3.68) (-2.45) (0.66)  (-3.07) (-3.34) (3.25) 
                 
High Delta (∆) Raw Returns -0.03% -0.19%*** 0.18%***  1.48% -0.37%*** 1.88%  2.24% -0.24%** 2.56%  -0.26% -0.15%** -0.19% 
  (-0.55) (-3.95) (2.65)  (1.12) (-4.60) (1.43)  (0.93) (-2.40) (1.06)  (-1.60) (-1.68) (-1.04) 
 Black–Scholes 0.02% -0.19%*** 0.21%***  0.17% -0.29%*** 0.57%***  0.04% -0.13% 0.21%  0.6%*** 0.04% 0.65%*** 
  (0.30) (-5.24) (2.75)  (1.49) (-3.95) (4.65)  (0.20) (-1.27) (1.20)  (2.64) (0.61) (2.92) 
 Skipping 1 day 1.4% -0.15%*** 1.73%  1.49% -0.17% 1.84%  2.38% -0.22%** 3.04%  -0.18% -0.18%*** -0.01% 
  (0.98) (-3.68) (1.12)  (1.04) (-1.58) (1.19)  (0.91) (-2.33) (1.06)  (-0.64) (-2.84) (-0.02) 
 Jan 1995 to Sept 1999 0.24%*** -0.11% 0.32%***  3.33% -0.19% 3.53%  5% -0.19% 5.25%  -0.06% 0% -0.06% 
  (2.92) (-1.61) (3.35)  (1.26) (-1.25) (1.34)  (1.04) (-1.18) (1.09)  (-0.21) (-0.03) (-0.20) 
 Oct 1999 to Aug 2006 -0.27%*** -0.26%*** 0%  -0.28%** -0.48%*** 0.25%**  -0.33%** -0.28%*** 
-
0.12%  -0.34%** -0.16%*** -0.26% 
    (-3.29) (-4.48) (-0.04)   (-2.53) (-6.79) (1.85)   (-2.38) (-2.59) (-0.85)   (-2.36) (-3.45) (-1.40) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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Table 4.6: Synthetic Put Contrarian Portfolios and Put Option Returns for Loser and Winner Stocks 
This table presents the average returns for the period January 1995 to October 2006. Here RL represents the extreme loser portfolios and RW represents the extreme winner portfolios. Returns are average returns 
for an extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. For a synthetic put contrarian strategy, the winner portfolio buys put options on the 
winner stocks and takes a long equity position in the loser portfolio stocks, represented by RL+RW. The synthetic put strategy returns are shown for low and high delta and different levels of moneyness. The level of 
moneyness is defined as out of money when the put option exercise price is less than 98% of the spot price, for in-the-money options the exercise price is greater than 102% of the spot price, and for at-the-money 
options the exercise price is less than 102% of the spot price and greater than 98%. Also reported are the raw returns, Black–Scholes returns, and the t-values for every portfolio. The portfolio returns are adjusted for 
autocorrelation. Robustness tests are conducted in terms of skipping one month between the formation and holding periods and splitting the sample into two equal samples. The corresponding t-statistics are provided 
in parentheses. 
 
 K1  K5  K20  K60 
  
  RL RW RW-RL  RL RW RW-RL  RL RW RW-RL  RL RW RW-RL 
Out-of-the-money Options                
 Low Delta (∆) Raw Returns 0.39% 0.06% -0.34%  0.54%** 0.58% 0.03%  2.74%*** 1.94%** -0.71%  0.1% 0.02% -0.1% 
  (1.51) (0.27) (-1.09)  (2.46) (1.52) (0.07)  (2.62) (2.21) (-0.56)  (0.63) (0.11) (-0.36) 
 Black–Scholes -1.63%*** 0.31%*** 1.96%***  -2.01%*** 0.06% 2.86%***  -1.62%*** -0.86%*** 1.63%***  -0.11%*** -1.11%*** -1.1%*** 
  (-8.68) (4.23) (10.13)  (-10.31) (0.39) (11.28)  (-9.58) (-4.32) (6.69)  (-4.18) (-7.49) (-7.23) 
 Skipping 1 day 0.43%** -0.23%** -0.69%***  0.6%** 0.09% -0.5%  1.62%** 0.21% -1.46%**  0.47%** 0.14% -0.42%** 
  (1.78) (-2.35) (-2.74)  (1.80) (0.51) (-1.55)  (2.44) (0.87) (-2.52)  (2.20) (0.61) (-1.65) 
 Jan 1995 to Sept 1999 0.87%** 1.11%*** 0.16%  0.9%*** 1.93%** 1.11%**  4.78%** 4.34%** -0.18%  0.33% 0.13% -0.2% 
  (1.73) (2.76) (0.27)  (2.61) (2.53) (1.67)  (2.43) (2.48) (-0.07)  (1.22) (0.49) (-0.43) 
 Oct 1999 to Aug 2006 -0.08%*** -0.86%*** -0.81%***  0.12% -0.68%*** -1.12%***  0% -0.34% -0.96%***  -0.12% -0.06% -0.02% 
  (-3.09) (-5.80) (-5.42)  (0.47) (-3.32) (-3.32)  (0.06) (-1.33) (-3.39)  (-1.35) (-0.30) (-0.07) 
                 
High Delta (∆) Raw Returns -0.39%*** 0.56%** 1%***  -0.08% 1.17%*** 1.33%***  1.74%** 3.44%*** 2.16%**  -0.01% 0.4%** 0.47% 
  (-4.49) (2.29) (3.80)  (-0.40) (2.64) (2.82)  (2.52) (3.34) (2.05)  (-0.06) (2.18) (1.54) 
 Black–Scholes -0.06% -1.55%*** -1.59%***  -0.29%** -2.03%*** -2.5%***  -1.05%*** -1.53%*** -1.4%***  -1.08%*** -0.08%*** 1.11%*** 
  (-0.80) (-8.43) (-8.05)  (-2.19) (-9.93) (-9.88)  (-5.20) (-8.74) (-5.44)  (-7.42) (-3.64) (7.39) 
 Skipping 1 day -0.1% 0.13%** 0.23%  0.01% 0.56%*** 0.75%**  0.66% 0.87%*** 0.56%  0.22% 0.54%** 0.25% 
  (-0.43) (1.97) (0.99)  (0.03) (2.87) (2.48)  (1.20) (2.88) (1.08)  (0.86) (1.86) (0.65) 
 Jan 1995 to Sept 1999 0.13% 0.85%** 0.73%**  0.58%** 1.54%** 0.72%  2.86%** 6.48%*** 3.67%**  0% 0.6%** 1.14%** 
  (1.08) (2.10) (1.74)  (1.74) (2.32) (1.01)  (2.48) (3.20) (1.74)  (0.02) (1.95) (2.42) 
 Oct 1999 to Aug 2006 8.92%*** 0.28% 1.2%***  -0.81%*** 0.91% 1.88%***  -0.14% 0.46%** 0.46%**  -0.02% 0.16% 0.13% 
  (3.44) (1.00) (4.03)  (-5.17) (1.44) (3.04)  (-0.47) (1.66) (1.66)  (-0.09) (0.82) (0.36) 
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A 4.6: Synthetic Put Contrarian Portfolios and Put Option Returns for Loser and Winner Stocks (continued) 
At-the-Money Options 
               
 Low Delta (∆) Raw Returns -0.18%** -0.38%*** -0.22%**  -0.14% -1.07%*** -0.45%***  0.16% 0.42% 0.3%  -0.09% -0.15%*** -0.04% 
  (-2.41) (-2.94) (-1.72)  (-1.27) (-4.87) (-2.67)  (0.99) (1.10) (0.73)  (-0.91) (-2.80) (-0.35) 
 Black–Scholes -0.17%*** 0.39%*** 0.56%***  -0.29%*** -0.51%*** -0.29%**  -0.42%*** -0.94%*** -0.58%***  -0.5%*** -0.26%*** 0.34%*** 
  (-3.30) (4.08) (5.40)  (-3.36) (-3.42) (-2.02)  (-3.73) (-6.41) (-3.95)  (-4.96) (-4.59) (3.01) 
 Skipping 1 day -0.24%*** -0.62%*** -0.41%***  -0.27%*** -0.5%*** -0.26%**  -0.14% -0.1% 0.05%  0% -0.01% -0.01% 
  (-4.19) (-6.61) (-4.36)  (-2.70) (-3.40) (-1.75)  (-1.21) (-0.65) (0.33)  (-0.01) (-0.09) (-0.05) 
 Jan 1995 to Sept 1999 0.14% 0.44%*** 0.31%**  0.22% 0.45%** 0.28%  0.56%** 1.43%** 1.02%  0.04% -0.12%** -0.15% 
  (1.48) (3.77) (1.98)  (1.23) (2.40) (1.23)  (2.05) (1.97) (1.30)  (0.36) (-1.81) (-1.04) 
 Oct 1999 to Aug 2006 -0.48%*** -1.2%*** -0.74%***  -0.5%*** -1.5%*** -1.04%***  -0.22%** -0.72%*** -0.5%***  -0.15% -0.16%** 0.07% 
  (-5.36) (-6.87) (-4.08)  (-4.39) (-7.37) (-4.69)  (-2.03) (-3.13) (-2.89)  (-1.07) (-2.09) (0.47) 
                 
High Delta (∆) Raw Returns -0.61%*** -0.07% 0.57%***  -0.79%*** 0.02% 0.85%***  -0.03% 0.77%** 0.88%**  -0.09% -0.07% -0.01% 
  (-5.34) (-1.01) (4.67)  (-5.13) (0.22) (5.17)  (-0.12) (2.08) (2.31)  (-1.13) (-0.82) (-0.14) 
 Black–Scholes -0.11% 0.02% 0.14%  -0.6%*** -0.05% 0.67%***  -1.06%*** -0.33%*** 1.04%***  -0.24%*** -0.51%*** -0.39%*** 
  (-1.21) (0.33) (1.47)  (-3.97) (-0.53) (4.44)  (-7.75) (-2.90) (7.04)  (-4.10) (-4.94) (-3.53) 
 Skipping 1 day -0.59%*** -0.21%*** 0.4%***  -0.62%*** -0.01% 0.82%***  -0.28% 0.11% 0.42%**  0.04% -0.1% -0.17%** 
  (-6.08) (-3.01) (3.82)  (-4.02) (-0.13) (4.14)  (-1.57) (0.86) (2.36)  (0.61) (-0.97) (-1.77) 
 Jan 1995 to Sept 1999 0.12% 0.28%*** 0.16%  -0.01% 0.41%*** 0.45%**  0.69%** 1.59%** 1.07%  0.03% -0.02% -0.06% 
  (1.01) (3.71) (1.24)  (-0.06) (2.98) (2.10)  (2.13) (2.18) (1.37)  (0.29) (-0.14) (-0.38) 
 Oct 1999 to Aug 2006 -1.32%*** -0.35%*** 0.97%***  -1.53%*** -0.38%*** -0.38%***  -0.72%*** -0.05% 0.83%***  -0.17%** -0.11% 0.02% 
  (-7.31) (-2.64) (5.06)  (-6.29) (-3.87) (-3.87)  (-4.11) (-0.39) (4.52)  (-1.93) (-0.90) (0.12) 
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A 4.6: Synthetic Put Contrarian Portfolios and Put Option Returns for Loser and Winner Stocks (continued) 
In-the-Money Options 
               
 Low Delta (∆) Raw Returns 0.59% 0.07%** -0.51%  0.57% 0.04% -0.51%  2.03% 0.16% -1.84%  0.16%** -0.11%** -0.3%*** 
 
 (1.08) (1.65) (-0.93)  (1.04) (0.59) (-0.92)  (1.16) (0.73) (-1.05)  (1.94) (-2.08) (-3.35) 
 Black–Scholes -0.02% 0.11%** 0.14%**  -0.12% 0.01% 0.2%**  -0.28%** -0.21%** 0.12%  -0.5%*** -0.09%** 0.52%*** 
 
 (-0.58) (2.18) (2.49)  (-1.40) (0.14) (1.90)  (-1.93) (-2.09) (0.79)  (-3.46) (-1.90) (3.34) 
 Skipping 1 day -0.17%*** -0.03% 0.14%**  -0.09% 0.03% 0.15%  0.17% 0.22% -0.02%  -0.05% -0.03% 0.03% 
  (-3.03) (-0.80) (2.17)  (-1.01) (0.34) (1.38)  (1.04) (1.12) (-0.07)  (-0.32) (-0.44) (0.16) 
 Jan 1995 to Sept 1999 1.2% 0.22%*** -0.98%  1.19% 0.15% -0.99%  4.09% 0.16% -3.81%  0.34%** -0.04% -0.41%** 
  (1.11) (3.59) (-0.89)  (1.09) (1.26) (-0.91)  (1.16) (1.23) (-1.08)  (2.10) (-0.56) (-2.50) 
 Oct 1999 to Aug 2006 -0.01% -0.1%** -0.08%  -0.02% -0.06% 19.79%***  0% 0.07% 0.06%  -0.02%** -0.16%*** -0.15%*** 
  (-0.92) (-1.90) (-1.54)  (-0.89) (-0.79) (7.75)  (0.06) (0.19) (0.16)  (-1.74) (-2.91) (-2.80) 
                 
High Delta (∆) Raw Returns 0.41% 0.14%*** -0.25%  0.28% 0.11%** -0.16%  1.55% 0.44%*** -1.03%  -0.17%*** 0.14%** 0.33%*** 
  (0.76) (3.63) (-0.46)  (0.51) (1.93) (-0.29)  (0.88) (2.84) (-0.59)  (-3.57) (2.00) (3.90) 
 Black–Scholes -0.13%*** 0.14%*** 0.27%***  -0.21%*** 0.2%** 0.54%***  -0.29%*** -0.1% 0.2%  -0.13%*** -0.51%*** -0.5%*** 
  (-3.57) (4.84) (6.37)  (-2.80) (2.29) (5.32)  (-3.25) (-0.71) (1.39)  (-3.07) (-3.52) (-3.34) 
 Skipping 1 day -0.13%*** -0.04% 0.09%**  -0.11%** 0.05% 0.21%**  0.02% 0.45% 0.44%**  -0.05% -0.12% -0.07% 
  (-3.55) (-0.80) (1.70)  (-1.79) (0.68) (2.28)  (0.13) (1.64) (1.75)  (-0.56) (-0.77) (-0.46) 
 Jan 1995 to Sept 1999 0.99% 0.32%*** -0.66%  0.87% 0.23%** -0.56%  3.4% 0.87%*** -2.4%  -0.12%** 0.3%** 0.43%*** 
  (0.91) (4.38) (-0.61)  (0.80) (2.09) (-0.51)  (0.97) (2.95) (-0.68)  (-1.88) (2.09) (3.07) 
 Oct 1999 to Aug 2006 -0.16%*** 0% 0.17%***  -0.16%*** -0.02% 0.16%***  -0.18%** 0.01% 0.21%**  -0.22%*** -0.01% 0.22%*** 
    (-3.47) (-0.14) (3.34)   (-3.13) (-0.60) (2.97)   (-1.92) (0.21) (1.83)   (-2.97) (-1.00) (2.94) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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Table 4.7: Contrarian Call Option Contrarian Portfolios and Call Option Returns for Loser and Winner Call Options 
This table presents the average returns for the period January 1995 to October 2006. Here RL represents the extreme loser portfolios and RW represents the extreme winner portfolios. Returns are average returns 
for an extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. For a call contrarian strategy, winner portfolios sell winner call options and buy loser 
call options in the loser portfolios, represented by RL-RW. The call strategy returns are shown for low and high delta and different levels of moneyness. The level of moneyness is defined as out of money when the 
call option exercise price is greater than 102% of the spot price, for in-the-money options the exercise price is less than 98% of the spot price, and for at-the-money options the exercise price is less than 102% of the 
spot price and greater than 98%. Also reported are the raw returns, Black–Scholes returns, and the t-values for every portfolio. The portfolio returns are adjusted for autocorrelation. Robustness tests are conducted in 
terms of skipping one month between the formation and holding periods and splitting the sample into two equal samples. The corresponding t-statistics are provided in parentheses. 
 
 K1  K5  K20  K60 
  
  RL RW RL-RW  RL RW RL-RW  RL RW RL-RW  RL RW RL-RW 
Out-of-the-money Options                
 Low Delta (∆) Raw Returns 1.12%** -0.19% 1.34%**  1.38%** 0.63% 0.44%  1.02% -0.51% 1.73%**  -0.15% -0.3%** 0.06% 
  (2.36) (-0.55) (2.23)  (2.48) (1.00) (0.55)  (1.29) (-0.87) (1.95)  (-0.57) (-2.30) (0.18) 
 Black–Scholes 0.15%** -3.38%*** 3.56%***  0.36%** -3.77%*** 5.19%***  0.01% -3.09%*** 4.69%***  -0.08% -0.6%*** 0.68%*** 
  (1.91) (-12.13) (12.40)  (2.49) (-13.76) (16.64)  (0.07) (-12.63) (14.42)  (-0.47) (-6.65) (3.72) 
 Skipping 1 day 0.87%** 0.48%*** 0.37%  1.66%*** 1.07%** 0.19%  0.92% 0.22% 0.62%  -0.04% 0.17% -0.19% 
  (1.87) (2.89) (0.73)  (2.71) (2.45) (0.25)  (1.17) (0.55) (0.73)  (-0.06) (1.30) (-0.30) 
 Jan 1995 to Sept 1999 2.05%** 1.65%*** 0.44%  2.9%*** 2.07%*** -0.48%  2.79%** 0.89% 1.58%  1.77%*** 0.12% 1.97%*** 
  (2.26) (4.67) (0.45)  (3.21) (3.04) (-0.44)  (2.19) (0.85) (0.99)  (3.00) (0.48) (3.41) 
 Oct 1999 to Aug 2006 0.22% -1.66%** 1.89%**  0.07% -1.08% 1.24%  -0.24% -1.32%*** 1.65%***  -0.29%*** -0.39%*** -0.39%*** 
  (0.73) (-2.24) (2.49)  (0.17) (-1.04) (1.09)  (-0.55) (-2.64) (2.60)  (-2.83) (-3.80) (-3.08) 
                 
High Delta (∆) Raw Returns 3.01%*** -1.26%*** 4.4%***  4.69%*** -0.83%*** 6.35%***  1.54%** 0.03% 1.6%**  -0.31%** 0.02% -0.34% 
  (5.70) (-5.20) (8.32)  (4.71) (-2.98) (7.18)  (1.84) (0.08) (2.01)  (-2.07) (0.06) (-0.81) 
 Black–Scholes -0.44%** 0.09% -0.51%**  -1.63%*** -0.1% -1.98%***  -1.97%*** -0.05% -2.6%***  -0.38%*** -0.11% -0.2% 
  (-1.73) (0.70) (-2.16)  (-6.67) (-0.56) (-6.35)  (-9.71) (-0.18) (-6.85)  (-4.15) (-0.46) (-0.77) 
 Skipping 1 day 0.69%*** 0.08% 0.67%***  1.24%*** 0.48% 0.7%  0.26% 0.4% -0.31%  0.08% 0.22% -0.21% 
  (4.16) (0.66) (3.67)  (3.64) (1.38) (1.48)  (1.01) (0.92) (-0.59)  (0.79) (0.48) (-0.45) 
 Jan 1995 to Sept 1999 4.66%*** 0.6%*** 4.02%***  5.15%*** 0.52% 5.34%***  3.24%** 1.09%** 0.83%  0.29% 1.62%*** -1.92%*** 
  (5.07) (2.87) (4.45)  (4.33) (1.55) (4.43)  (2.39) (2.04) (0.62)  (1.06) (2.77) (-2.71) 
 Oct 1999 to Aug 2006 1.32%*** -2.99%*** 4.55%***  3.92%** -2.66%*** 7.34%***  0.21% -1.18%*** 2.09%***  -0.41%*** -0.49%*** 0.73%*** 
  (2.98) (-6.80) (8.97)  (2.51) (-5.94) (5.67)  (0.26) (-2.76) (3.10)  (-3.45) (-2.77) (3.27) 
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A 4.7: Contrarian Call Option Contrarian Portfolios and Call Option Returns for Loser and Winner Call Options (continued) 
At-the-Money Options 
               
 Low Delta (∆) Raw Returns -0.06% -0.89%*** 0.92%**  0.26% -0.64% 1.16%**  0.28% -0.28% 0.93%**  0.27% -0.05% 0.42%** 
  (-0.23) (-2.75) (2.21)  (0.93) (-1.49) (2.19)  (1.45) (-0.91) (2.55)  (1.30) (-0.43) (1.88) 
 Black–Scholes -0.1% -0.32% 0.22%  0.32%** -1.22%*** 2.13%***  0.36%** -0.97%*** 2.12%***  0.11% -0.22%** 0.39%** 
  (-1.33) (-1.34) (0.95)  (2.41) (-4.48) (6.75)  (1.99) (-4.36) (7.74)  (0.73) (-2.46) (2.17) 
 Skipping 1 day 0.06% -1.54%*** 1.62%***  0.47%*** -0.95%** 1.77%***  0.61%*** -0.35% 1.33%***  0.6%*** 0.26%*** 0.59%*** 
  (0.64) (-5.12) (5.35)  (3.10) (-2.09) (3.81)  (3.91) (-0.99) (3.56)  (3.91) (3.18) (3.42) 
 Jan 1995 to Sept 1999 0.45% 1.99%*** -1.57%**  1.01%*** 1.39%** -0.91%  1%*** 0.54% 0.82%  0.9%** 0.34% 0.83%** 
  (0.92) (5.17) (-2.46)  (3.40) (2.55) (-1.49)  (2.83) (0.98) (1.30)  (2.23) (1.62) (1.94) 
 Oct 1999 to Aug 2006 -0.59%*** -3.8%*** 3.29%***  -1%** -3.76%*** 3.6%***  -0.67%*** -1.39%*** 1.02%***  -0.23%*** -0.29%*** -0.01% 
  (-2.80) (-9.25) (7.03)  (-2.50) (-6.30) (4.25)  (-4.17) (-4.32) (3.00)  (-3.20) (-4.44) (-0.07) 
                 
High Delta (∆) Raw Returns -0.18% -0.66%*** 0.49%  0.93%** -0.73%*** 2.44%***  0.27% -0.05% 0.58%**  0.11% 0.09% -0.04% 
  (-0.65) (-3.70) (1.52)  (2.23) (-3.18) (5.85)  (0.91) (-0.24) (1.91)  (0.91) (0.50) (-0.18) 
 Black–Scholes -0.52%*** 0.44%*** -0.95%***  -0.34% -0.07% -0.37%  -0.53%** 0.25% 1.04%***  -0.08% 0.28%** -0.46%** 
  (-3.38) (3.91) (-5.25)  (-1.54) (-0.49) (-1.50)  (-2.56) (1.41) (7.04)  (-0.93) (1.66) (-2.31) 
 Skipping 1 day 0.69%*** 0.08% 0.67%***  1.24%*** 0.48% 0.7%  0.26% 0.4% -0.31%  0.08% 0.22% -0.2% 
  (4.16) (0.66) (3.67)  (3.64) (1.38) (1.48)  (1.01) (0.92) (-0.59)  (0.79) (0.48) (-0.41) 
 Jan 1995 to Sept 1999 0.3% 0.96%*** -0.56%  2.15%*** 0.43% 2.31%***  1.13%** 0.62%** 0.64%  0.51%** 0.49% -0.26% 
  (0.59) (5.30) (-1.01)  (3.49) (1.55) (3.89)  (1.95) (1.72) (1.18)  (2.32) (1.36) (-0.61) 
 Oct 1999 to Aug 2006 -0.78%*** -2.31%*** 1.66%***  -0.82%** -2.5%*** 2.57%***  -0.75%*** -0.87%*** 0.55%**  -0.16%*** -0.16%*** 0.14% 
  (-3.48) (-9.21) (5.10)  (-2.04) (-8.13) (4.35)  (-4.42) (-4.60) (2.08)  (-3.47) (-2.78) (1.41) 
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A 4.7: Contrarian Call Option Contrarian Portfolios and Call Option Returns for Loser and Winner Call Options (continued) 
In-the-Money Options 
               
 Low Delta (∆) Raw Returns -0.25%** -0.76%*** 0.57%***  0.16% -0.86%*** 1.63%***  0.04% -0.28% 0.71%**  -0.22%*** -0.29% 0.16% 
  (-2.54) (-3.79) (2.94)  (0.92) (-3.93) (6.07)  (0.18) (-1.14) (2.24)  (-3.13) (-1.29) (0.54) 
 Black–Scholes -0.13%** -0.51%*** 0.47%***  0.23%** -0.5%*** 1.06%***  0% 0.01% -0.02%  -0.11%** 0.66%*** -0.82%*** 
  (-1.92) (-4.17) (3.57)  (1.85) (-2.79) (4.79)  (0.00) (0.05) (-0.09)  (-1.73) (2.80) (-3.40) 
 Skipping 1 day 0.12% -0.53%*** 0.69%***  0.2% -0.38%** 1%***  
-
0.02% -0.19% 0.32%  -0.21%*** -0.23% -0.07% 
  (1.20) (-4.49) (5.19)  (1.35) (-2.02) (4.81)  (-0.12) (-0.60) (0.95)  (-3.24) (-0.58) (-0.16) 
 Jan 1995 to Sept 1999 -0.14% 1.14%*** -1.21%***  0.55%** 0.44% 0.07%  0.4% 0.2% 0.15%  0.05% 0.45% -0.53% 
  (-0.90) (5.96) (-6.20)  (1.87) (1.39) (0.18)  (1.13) (0.50) (0.31)  (0.37) (0.98) (-1.06) 
 Oct 1999 to Aug 2006 -0.34%*** -2.38%*** 2.19%***  -0.12% -2.4%*** 3.02%***  
-
0.18% -0.71%*** 1.48%***  -0.29%*** -0.36%*** 0.53%** 
  (-2.82) (-7.48) (7.56)  (-0.78) (-8.68) (10.29)  (-0.90) (-3.09) (3.62)  (-3.15) (-2.61) (2.45) 
                 
High Delta (∆) Raw Returns -0.23%** -0.06% -0.19%  0.43%** -0.31%*** 1.34%***  0.3% -0.29%** 1.13%***  -0.28% -0.16%** -0.2% 
  (-1.83) (-0.57) (-1.43)  (1.95) (-2.72) (6.19)  (0.92) (-2.31) (2.96)  (-1.19) (-2.49) (-0.69) 
 Black–Scholes -0.13% 0.29%*** -0.4%***  0.47%*** -0.12% 0.98%***  0.21% -0.2%** 0.66%**  0.33% -0.1%** 0.49% 
  (-1.46) (4.08) (-4.33)  (2.88) (-1.08) (5.43)  (0.85) (-1.65) (2.35)  (1.07) (-1.67) (1.63) 
 Skipping 1 day 0.12% 0.06% 0.01%  0.46%** -0.25%** 1.21%***  0.28% -0.31% 1.02%***  -0.19% -0.17%** -0.06% 
  (1.19) (0.34) (0.06)  (2.37) (-2.00) (6.40)  (1.01) (-1.63) (2.84)  (-0.76) (-2.57) (-0.21) 
 Jan 1995 to Sept 1999 -0.1% 0.58%*** -0.8%***  0.95%** 0.13% 1.32%***  0.86% -0.03% 1.42%***  0.43% 0.15% 0.41% 
  (-0.49) (5.09) (-4.16)  (2.47) (0.68) (3.56)  (1.64) (-0.15) (2.59)  (0.91) (1.25) (0.79) 
 Oct 1999 to Aug 2006 -0.36%** -0.66%*** 0.36%**  0% -0.69%*** 1.34%***  
-
0.12% -0.52%*** 0.84%**  -0.44%** -0.26%*** -0.46%** 
    (-2.51) (-4.84) (2.35)   (-0.01) (-5.23) (6.49)   (-0.38) (-3.73) (1.69)   (-2.15) (-3.25) (-1.94) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
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A 4.8: Contrarian Put Option Contrarian Portfolios and Put Option Returns for Loser and Winner Put Options 
This table presents the average returns for the period January 1995 to October 2006. Here RL represents the extreme loser portfolios and RW represents the extreme winner portfolios. Returns are average returns for 
an extreme portfolio formation period of one day, J = 1, and holding periods of one, five, 20, and 60 days, k = 1, 5, 20, and 60. For a put contrarian strategy, the winner portfolio sells put options on the winner portfolios 
and buys loser put options in the loser portfolios, represented by RL+RW. The put strategy returns are shown for low and high delta and different levels of moneyness. The level of moneyness is defined as out of 
money when the put option exercise price is less than 98% of the spot price, for in-the-money options the exercise price is greater than 102% of the spot price, and for at-the-money options the exercise price is less 
than 102% of the spot price and greater than 98%. Also reported are the raw returns, Black–Scholes returns, and the t-values for every portfolio. The portfolio returns are adjusted for autocorrelation. Robustness tests 
are conducted in terms of skipping one month between the formation and holding periods and splitting the sample into two equal samples. The corresponding t-statistics are provided in parentheses. 
 
 K1  K5  K20  K60 
  
  RL RW RL-RW  RL RW RL-RW  RL RW RL-RW  RL RW RL-RW 
Out-the-Money Options                
 Low Delta (∆) Raw Returns 0.1%** 0.79%*** -0.69%**  0.31%** 1.24%** -1.1%**  1.14% 10.3%*** -10.24%***  -0.28%*** -0.05% -0.24% 
  (1.68) (2.61) (-2.36)  (2.05) (2.50) (-2.17)  (1.50) (4.06) (-3.49)  (-3.12) (-0.17) (-0.96) 
 Black–Scholes 0.03% -2.42%*** 2.48%***  -0.05% -2.28%*** 2.55%***  -0.57%*** -1.89%*** 2.24%***  -0.65%*** -0.27%*** -0.42%*** 
  (0.64) (-10.07) (9.06)  (-0.64) (-11.87) (12.58)  (-3.99) (-10.28) (11.32)  (-6.33) (-5.90) (-3.29) 
 Skipping 1 day 0.01% 1.17%*** -1.16%***  0.05% 1.16%** -1.17%**  -0.12% 1.52%** -1.84%**  -0.09% 0.79% -0.91%** 
  (0.28) (3.27) (-3.23)  (0.64) (2.32) (-2.34)  (-0.72) (2.09) (-2.51)  (-0.59) (1.45) (-1.68) 
 Jan 1995 to Sept 1999 0.32%*** 1.3%** -1%**  0.67%** 1.33%** -0.96%  2.47% 19.2%*** -18.81%***  -0.44%*** 0.3% -0.77%** 
  (2.72) (2.46) (-1.94)  (2.34) (2.00) (-1.45)  (1.62) (3.95) (-3.30)  (-2.58) (0.64) (-1.89) 
 Oct 1999 to Aug 2006 -0.11%*** 0.28% -0.39%  -0.08% 1.17% -1.24%**  -0.17%** 1.86%** -1.88%**  -0.12%*** -0.35% 0.37% 
  (-2.90) (0.90) (-1.29)  (-0.84) (1.56) (-1.65)  (-2.18) (2.02) (-2.09)  (-2.88) (-1.34) (1.60) 
                 
High Delta (∆) Raw Returns 0.27%*** -0.17% 0.41%**  1.04%** -0.14% 1.18%  1.13%** 4.49%*** -4.67%***  -0.1% -0.71%** 0.75%** 
  (2.65) (-0.82) (1.86)  (1.66) (-0.37) (1.26)  (1.70) (2.96) (-2.91)  (-1.09) (-2.11) (2.06) 
 Black–Scholes -0.16%** 0.1% -0.27%**  -0.44%*** -0.73%*** 0.48%**  -0.77%*** -1.63%*** 1.44%***  -0.17%*** -1.6%*** 1.73%*** 
  (-2.15) (0.75) (-1.82)  (-4.97) (-3.18) (1.99)  (-8.13) (-5.60) (4.61)  (-3.78) (-7.52) (7.49) 
 Skipping 1 day 0.35%*** -0.26% 0.8%***  0.81%** -0.41% 1.3%**  0.34% 0.21% 0.2%  -0.18%** -0.65%** 0.65%** 
  (3.18) (-1.07) (2.75)  (2.41) (-0.76) (1.95)  (1.26) (0.16) (0.15)  (-2.47) (-1.67) (1.76) 
 Jan 1995 to Sept 1999 0.47%*** 1.02%*** -0.56%**  0.87%*** 0.41% 0.04%  2.47%** 9.54%*** -9.8%***  -0.15% -1.36%*** 1.58%*** 
  (3.74) (3.17) (-1.71)  (2.73) (0.74) (0.06)  (1.88) (3.34) (-3.30)  (-0.88) (-4.64) (4.41) 
 Oct 1999 to Aug 2006 0.06% -1.16%*** 1.3%***  1.00% -0.88%** 2.56%**  -0.19%*** -0.17% 0.09%  -0.06%*** -0.43% 0.43% 
  (0.40) (-4.17) (4.16)  (0.85) (-1.80) (1.82)  (-2.81) (-0.30) (0.16)  (-2.73) (-0.84) (0.82) 
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A 4.8: Contrarian Put Option Contrarian Portfolios and Put Option Returns for Loser and Winner Put Options (continued) 
At-the-Money Options 
               
 Low Delta (∆) Raw Returns 0.06% 0.04% 0.02%  0.32% -0.12% 0.52%**  -0.14% 0.48% -0.84%**  -0.3%*** 0.03% -0.42%** 
  (0.57) (0.40) (0.22)  (1.26) (-0.92) (2.38)  (-0.51) (1.26) (-2.03)  (-3.72) (0.19) (-2.12) 
 Black–Scholes -0.04% 0% -0.06%  -0.05% -0.32%** 0.47%***  -0.23% -0.65%*** 0.9%***  -0.12%** -0.89%*** 1.03%*** 
  (-0.58) (0.07) (-0.76)  (-0.40) (-2.00) (2.58)  (-1.55) (-2.80) (3.06)  (-2.12) (-4.55) (4.66) 
 Skipping 1 day 0.23% -0.06% 0.23%  -0.06% 0.28% 0.32%  -0.13% 0.53%** 0.04%  0.05% -0.01% -0.07% 
  (1.40) (-0.46) (1.41)  (-0.46) (1.40) (1.24)  (-0.64) (1.86) (0.22)  (0.13) (-0.03) (-0.96) 
 Jan 1995 to Sept 1999 0.00%*** 0.08% 0.5%  0.38% -0.34% 1.13%**  5.31%*** 5.08%*** -0.06%  -0.58%*** -0.81%*** 0.6%** 
  (-49.97) (0.32) (1.42)  (0.85) (-1.07) (2.41)  (2.74) (2.74) (-0.04)  (-3.01) (-2.90) (1.91) 
 Oct 1999 to Aug 2006 0.00% -1.21%*** 0.84%**  -0.33% -0.48% 0.32%  -0.15% -0.11% 0.03%  -0.35%** -0.29% 0.26% 
  (0.79) (-4.88) (2.57)  (-0.82) (-1.22) (0.77)  (-0.41) (-0.42) (0.09)  (-2.16) (-0.84) (0.65) 
                 
High Delta (∆) Raw Returns 0.24%*** -0.08% 0.35%**  0.44%** -0.4%** 0.95%***  0.32% -0.52%** 1.26%***  -0.27%** -0.33%** 0.15% 
  (2.88) (-0.43) (1.87)  (2.05) (-1.91) (3.78)  (1.22) (-2.29) (3.95)  (-1.79) (-2.09) (0.65) 
 Black–Scholes 0.17%*** -0.3%*** 0.47%***  0.29% -0.44%*** 0.91%***  -0.2% -0.58%*** 0.64%***  -0.53%*** -0.17%** -0.58%*** 
  (2.83) (-3.29) (5.13)  (1.35) (-3.00) (4.66)  (-1.12) (-3.53) (2.76)  (-3.09) (-1.98) (-2.93) 
 Skipping 1 day 0.28%** -0.23%** 0.54%***  0.35% -0.21% 0.65%**  0.09% -0.25% 0.49%  -0.35% -0.19% -0.16% 
  (1.75) (-2.12) (2.98)  (1.63) (-1.10) (2.40)  (0.41) (-0.91) (1.45)  (-1.50) (-1.31) (-0.53) 
 Jan 1995 to Sept 1999 0.4%** 0.15% 0.26%  0.45% -0.74% 1.82%***  6.08%** 5.74%*** 0.54%  -0.6%*** -0.44%** -0.47% 
  (2.07) (0.47) (0.78)  (1.26) (-1.62) (3.21)  (2.40) (2.62) (0.27)  (-2.92) (-2.12) (-1.61) 
 Oct 1999 to Aug 2006 0.13% -4.16%*** 4.58%***  -0.18% -2.46%*** 3.84%***  0.15% -1.09%** 2.36%***  -0.21% -0.4%*** 0.01% 
  (0.24) (-9.11) (9.40)  (-0.49) (-2.90) (4.36)  (0.18) (-2.32) (4.08)  (-0.78) (-2.62) (0.02) 
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A 4.8: Contrarian Put Option Contrarian Portfolios and Put Option Returns for Loser and Winner Put Options (continued) 
In-the-Money Options 
               
 Low Delta (∆) Raw Returns 0% -0.57%*** 0.68%***  0.03% -0.41% 0.73%**  2.44%** 2.33%** -0.01%  -0.45%*** -0.44%** 0.38% 
  (-0.55) (-3.07) (2.85)  (0.10) (-1.63) (2.37)  (2.43) (2.36) (-0.02)  (-3.68) (-1.84) (1.31) 
 Black–Scholes 0.35%** -0.67%*** 1%***  -0.62%** -0.79%*** 0.35%  -1.32%*** -0.79%*** -0.18%  -0.64%*** -0.88%*** 0.88%*** 
  (2.10) (-5.06) (5.76)  (-2.47) (-4.68) (1.34)  (-5.53) (-3.72) (-0.60)  (-6.07) (-5.63) (4.28) 
 Skipping 1 day -0.18% -0.45%*** 0.31%  0% -0.29% 0.45%  -0.19% -0.12% -0.17%  -0.3%** -0.48%** 0.43% 
  (-1.02) (-2.59) (1.54)  (0.01) (-1.14) (1.33)  (-0.60) (-0.43) (-0.55)  (-1.99) (-2.19) (1.51) 
 Jan 1995 to Sept 1999 0.37%** 0.16% 0.26%  0.76% -0.16% 1.09%***  0.07% 1.14% -1.39%**  -0.44%*** 0.13% -0.73%** 
  (2.12) (0.85) (1.34)  (1.57) (-0.63) (2.63)  (0.13) (1.55) (-1.68)  (-2.88) (0.38) (-1.92) 
 Oct 1999 to Aug 2006 -0.27%*** -0.1%** -0.18%**  -0.18% -0.1%** -0.08%  -0.31%*** -0.32%*** -0.44%**  -0.16%*** -0.06%** -0.11%** 
  (-3.36) (-2.14) (-2.11)  (-1.34) (-2.32) (-0.60)  (-4.63) (-2.63) (-2.38)  (-3.28) (-2.43) (-2.44) 
                 
High Delta (∆) Raw Returns 0.25% -2.09%*** 2.45%***  0.14% -1.63%*** 2.88%***  3.09%** 1.99%** 1.69%**  -0.31%** -0.43%*** -0.15% 
  (0.93) (-7.39) (8.19)  (0.55) (-3.56) (5.56)  (2.32) (1.73) (1.82)  (-1.78) (-3.41) (-0.51) 
 Black–Scholes -0.14% -0.34%** 0.18%  -0.38%** -1.69%*** 2%***  -0.22% -2.18%*** 3.2%***  -0.65%*** -0.69%*** -0.17% 
  (-1.31) (-1.70) (0.92)  (-2.45) (-5.87) (6.43)  (-1.17) (-8.97) (11.52)  (-3.47) (-6.35) (-0.75) 
 Skipping 1 day 0.04% -2.05%*** 2.21%***  -0.08% -1.32%*** 2.06%***  -0.05% -0.56% 1.02%***  -0.24% -0.39%** 0.18% 
  (0.26) (-7.55) (8.59)  (-0.36) (-3.17) (5.17)  (-0.20) (-1.46) (2.64)  (-1.04) (-2.51) (0.71) 
 Jan 1995 to Sept 1999 0.53%*** 0.23% 0.34%  0.92%** -0.57%** 1.76%***  0.79% -0.7%** 2.45%***  -0.44% -0.46%** -0.06% 
  (3.34) (0.67) (0.94)  (2.15) (-1.89) (4.78)  (1.59) (-1.90) (4.96)  (-1.54) (-2.33) (-0.18) 
 Oct 1999 to Aug 2006 -0.04% -0.39%*** 0.34%***  -0.03% -0.2% 0.18%  -0.21%** -0.33% 0.24%  -0.09%*** -0.28% 0.25% 
    (-1.15) (-3.73) (3.37)   (-0.43) (-0.62) (0.52)   (-2.15) (-1.34) (0.82)   (-2.64) (-1.21) (1.04) 
*** Indicates the 1% level of significance. 
** Indicates the 5% level of significance. 
* Indicates the 10% level of significance. 
 
 
